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(54) NEW OUGONUCLEOTIDE AND METHOD FOR DFFERENTIATING YEASTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new base 
sequence which contains a specific base sequence, is in 
a spacer region between the gene coding for 26S rRNA 
and the gene coding for 5S rRNA of bottom fermenting 
beer yeast BF1 , and is useful for differentiating and/or 
identifying beer yeasts and 

SOLUTION: This is a new base sequence which contains S^^^ ^rSt^^^ 
at least a part of the base sequence shown by the hE^tt^ ^t^i^^^^^ 

formula, is in a spacer region between the gene coding 

for 26S rRNA and the gene coding for 5S rRNA of , : 1 

bottom termentmg beer yeast BF1, and is useful for g-ttT*t!r. r^^^^^^ 

more in detail differentiating and/or identifying beer ^uriiifMy^^ 

yeasts as a primer for the PGR method and for the 

production and/or quality control of beer and so on. 

Cleavage patterns of a PGR product of a spacer region 

between the gene coding for 26S rRNA and the gene 

coding for 5S rRNA by a restriction enzyme are different 

between bottom fermenting beer yeasts Saccharomyces 

bayanus and S. cerevisiae, so that the gene sequence 

allows differentiating bottom fermenting beer yeasts. 
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( 2 ) ^^f^32 o o i 8 1> S4 < p 2 0 o 1 s h .S4 jl 



fziifrf^'ri'^tt h(Hi.TtB^£t-'l.PW. B K 1 ;'.)2 0 S r K. 
N A 5r r7— H-r^.i£fr;-f ^ r? s 1- K N A n— K-f ^>j3 
fcT >: c7:)rBlc7).7,^-t>--MT:i:Jii!!c7:)jtf7:7fii!^"J.. 

2 (-> S r R N A ar 3 - H •^•v ItfTiT- tSSr Ti N A £• 3 

6 S J- n N A*- :j- Ki-^jifjiT-i: "5 S r RNA* 3- 

immn. l ] fflC^illS" l(-7r^3il,^.fs.mil.WJi'.)— ^Ji 

i.(:]ia i-oiii>'<: es |>a.sl.ci riam is 7' X b -f > C B S 1 
5 3 y 0 S r K N A r n— h'-r^.jggT^h 5 S r H. 
NAt-zJ— Fiv:,jie7^.tc7)|Sj;7;).Z'<s— tl-— HflJ*c7)jt(s 
•rSi'''J., 

tl?f^TR 5 ] ^!ifm n- 5 (C:iit$il.«.ig.mi!G.V'|i=')— SJi 
:^^«i^i5n$-^tf+;- vy/D-' -f -fc Z ■ ( Sacc-haro 
iiiy<.j55 layanijs) ^ 7 X -f X: B S 3 8 0£^) 2 O 
S 1- R N A$r3- )i-r&jSfJ;^.h 5 S r R N A*:3 — H 

[ JS^Ji- Jfl 6 ] Twi4tm 2 6 S r R N a r 
n- V-^t^'i&ijX^t 3 s I- K N Ar 3— K-r-SiSGi^i: 

5 ■ -T A ■ [■ A 1^ C T A 1 r A ■ r A A T A T A C C; A T 
GAGGATGA-3' (D 

[ Itf^n. 7 ] TiHif^fi? t'- ;l. fitf^i?:) 2 6 S r R N A 

-J- F ■^^r^Jte7- .b 5 s 1- n.N A-j u- i'-^v:,,-efj;-7-.t 

i'.)[3}c7) X'<.--^-p.t^<7,)j3C-|^S:.WJ/^q,y. ri^®^'!) . 

5 * - G G T A G T G G T A G T A T G T A A C A G C 

7TG AGAGA- 3 ' ® 

r ^. . ± h 1iJti|jfi^JE.^"J 5r C > -r 

D mcSt L fj: i{ \i a' 7. yvit -y v h h \ Amtm. c h h \ > 
VI 7 :f x y u i-- 1 2 6 s 1- r n a 

J; ') 1^0 L fl \) :f 7 .7 U ^ K * , tt.iS^fi!ti':)7* 7 -f 
•7-?: LT^^gJj-H:. iBfr;T^J«1sV|l«r^C:i:{2.4:-^-C 

il.J^:SeT^*S<S;'S!r^'r7"n-7.>: LT^t^fflS-t!:. -^-^'^ 

1 0 0 0 1 3 



[ 0 0 d 2] 

[elc.^4^'.)f$H:i] ilLfr-. PWi?.)^feiIif*tHji^'.)fi*t/i>PU:c7.) 

HICROCICiL. VOL. 41.Ni:i. 3.230-247. I't^CIJi. +;•-.' 
;)n"7-^'+:.X • 'N+'-hX (S«(.{;h:ir<)niy<:t^s hayarms) , 
■^Y -> f) 53 V i -t .7, - -t U t'i' X ( &!(::(: haromyccs cerovi 

VpM L. . -1: c-> m^-'f ■■>f]\-i 

■f -t.?, • ( Sacchari:imyci:-s hayaniK; ) b."*)^ ■' fl 

DV'f-t.^^ • -tVt'vX ( Sai: charQm>ci:-s ccrcvi.skio ) 

sift^ 1-9 9 iS, '>V:k2<^ 1 3 > . 2A71.21 Ui . 

's/k7. 7 -f -/L F y'/i t;-'f > N -f :/ '.J y -f -t' 

■^Ci'.Z ( Saccharomyccs tovamts) .b f " n -/ ^ -t .7.. 
• -tUt'i'X (Sji(:<:lmn)iiiv<;«s rerevi.siatr) i'.VxJflft 

X'h^z tti^^i^ix.-' ^ —-H, KHMS MiaiiBiiiiJx; 

Y LETTEIS lOS. 2'"/>-2(^. l-mt^IJi. +;- -/yyD-"f -t 
7.. • -tU t'i-X ( ."vtrcliar()m.v<:«s <:erev isiat; ) , "^t ■■/ 
n-7 i -t X • :^ — iLX'^ii yyi' X (. Sacdiart mi.vces car 
Isk-rsc-iisis) . -9- // av -f rfc .x • y <.7, h \) 7* 7 .7. (Sa 
cchariimyccs [■astoriamis ) ^) 3 -^tC '.-i ^ ^"C , 2 
0 S 1- R N .A 2: 3— F-r^.3fi(5-r>: 5 S r R* N A 'rr? — 
F-^r ?.53fl;-r t ^')[iJ^^'.)X'^-^^— ^JJJ^') p (.: Rj?:^^!|£'.)iiil| 

41fra¥l 1-5h3(* r ll^^ $r |5]5t:-1- :/Ji£ i (CT . r D N A 
sue'.) V c R S^^ac''-'$i||5P<B|i|^5Bii>t«:^S«-:> -rfflP'* 

t'- /I. Kiimpia .h ^higjSRiPia -r >j-.'W(fg>E^r 

[ 0 0 0 3 1 

t IZ . mi-i'Z>Bii^A-*)- v 75r n vf -t.7. ( Saccharomyce 

Ptth ^mjmumy'>m=r n-'it ir^m-ch h ... l 

ij' . ■^BXU . $ h (c b'-/l. fimffli'JTlHii^&Sff 

t'-/i. mmzi-i\ i> . x't z>f3m'^<^mmzit'i-^ 

c'.->Wimf^mx'ii'i<7,mmiimm'mmx'$.> t ... z x- . 
:^mixn . Tm'4tm t -/l mmzi-ii-n> x nmmKcTt 
m ■ nMizfmx't^?.,-n^.^m'k-r^z t r pfi^ii-r 

[ 0 0 0 4 J 

[ Ilia 2r mitt h tz^ym- fl ] ±li2^.)f IEkI -r «!?^n-r -S. 

^iLe;^i^.7£'r^^F-..f>^.^, Ta'.?fePt'-/HBS£l#tt 
i7:)2 6 S 1- RNA'1-3- F-t'3.jQg7- t 5 S rRNA* 
3— F-f ^.jSfiT^-h i7.)|?j1i'.).X^— -'f — pM'i- &t--D N A 

oi&min i-<kM L . z(^)^:^nx o 7-7 < -7-2: 
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( 3 ) t^Ca 2 0 0 1 •• 8 (-,8 4 ( P 2 0 0 1 8 8 4 JL 



^ L . -'m I :> N A I ' <::• H. < ;f-- >.) :A=>- -e' • -T- T. - > • 

z k iz .1 *) . i-miym f - iim^n^ ytm ■ ^^-c ^ vi 

[0005] f;tl'.>f . ( 1 ) g'i 1 ^:)#B)J{.±. fld5'JlJ-¥- 1 
tzT< $ i t JiiiSeid^'Ji?:) -rlCct i^SC 2: ^OTiin^F* t' 

— /I. PliJ: H K 1 5') 2 0 S I- K N A *• n — 1- '^"^ iSflj-t^ h 

JsStf :))tfc7fid5iJT^> .. ( 2 ) :;ys 2 i'lJ^BJJt.i . fififij S-^ 

t'— /L^# I F O 2 0 0 3c7) 2 6 S r R N A*r l-'-^" 
•^itfeT-t =5 S 1- RNAr li- K-;Jv:,jaf7;7 Vi7:)rBlc7).7. 
^-■9---^fe!{5')i£(XrrPS:«i|-C-^>«. . 

< 3 ) m'^i'Mmi. PiiI.'Vi|#" 3(C7n^ii«.Jg.^PC.^(|;':) 

3 i'.) 2 0 S 1- H. N A * n - ]i -^r h jSC-r >: 3 S r K N A 
5r 3- |-'^^jSC;-i^ti7.)[nic^).X'<-'t— ^l*Ki^)ia£r;^iE 

(1) w,\i^)wm. mmnA{-ir^t^ithm'fmL!nw) 

X ( Saccharomvrcs pastorianus ) 9 i 7". 7^ b \yi >'C 
B S 1 5 3 S5'.)2 0 S r RN AS-n- K-^f^iSCc^t 5 
S r K N A 2r n— H-9-.SiS(s^.h^)|ia5^) .X.'<— — ^t* 

^)jm?i!iii?'Jt-.f>^.. 

ct:li aroBy<:«;s Iwyamis) i y 'A I- U 'f > <:: B S 3 8 0 
C7) 2 0 S r R N A 5r n- K^&iSE-ri: 5 S r H. N A *■ 
3 — H -^-^ «fcE7- i: f :>fajf 3.7,^— +;--»{j*(?>jtf3:7fil?i[ 

< 0 ) %bc/)m^^ii.. "FcB^R5t'-/Hi$l^ti7.)2 t> S r F.> 
N A* 3- H-t^jm-7>: 5 S r RN AS: 3- h--1-':.j^ 

fe7- > f ).:^'^— 9--iSJ^i7)i»e7-fi;9'j)'/w.Tc^ffi 

5 ' -TATATCTATT ATAATATACGAT 
G AGO AT G A 3 ' (T 

5r #-rS;^\ i;^{4*-rJC-r.&1llMft^PE.<'')**^-S.C: ha- 
^iS > ^ -'T '. J 3' 7 ;? 1 5f ^ I • X'h h ... 
( 7 ) Wiioy^mWi. 'Tm<Pm\i-^i^^(ryi 6 s r n 

N A *r 3- H^J-^.iaC;-f-t 5 S 1- R N A ^ n— H-f 

5 ' - tJ G T A CJ r G C; T A C; T A T G T A A C A G C 
TTG AG AC; A-3' O 

( S ) mSi'.).^»lfl{4. JiK ( 1 ) ( 5 ) t-Itl*kl5il 
7t:Jtfe7-iE5"JJ: Ofl^bSL/:: 3-7 ^'U ?rf-H*)^v><.i 
±IiI ( 0 ) ( 7 ) (.-=i25Xt?ii:^^.')- 'J i .? :? i, .^ff- K 
> 2 6 s 1- K N A J: finest L t-i^ 'J zi'^c y]. .^t-J- J- r . 



•^.-.^ Z <:.{^-.t '>XTm4m\:i-/l mm'^W. tZy JsikX- 

^.1 . 

(9) lft!)i'.).^i!fl{4. IJdms;').?eiMC;f5i'-Cf#.-.ii./-. 
iSfc7i^ihvi.art^2::rD-:/.i: LTf^W^ii". •♦;•^f>.'^ Y 

[ 0 0 0 (-, ] ■^m]x- fM-tz>mmTm'ii\iz^^^ 

limzi::)iax-h?^.. *t4Wi{.i, 47;lic7:)iifc7a;?'JriSihv; 

'.>Ktil'.l!-C'.P) ^ -1 1 7>h i«<±j5:t t f ijnj $ ixx I .. 
*^B)J(-i:5 1 >f i . Saiki ->JR34g f, f.-F-olyiDcrasc- Chai 
n h'earl i onffi , I * C K m : Sc i wurtt 230, 135 

0. 1985 ) * ^^^ tc L -C?3|Sr?-.5. ^: . 
[ 0 0 0 7 ] 

.»\-\^'f-7>. ( Saixharomyccrs bayanus.) , y -f-fc 
X • -trU t'j^X ( Sa<:(:liar()iiiy(:es <:erevisiae ) J^) 2 0 S 
1- R N A -r n- h'-rSiSfZ-r h 3 S r R N A -r 3— H-^ 

ig^K^-c-WBifL . ^#^.ii^*lllKP;Ki))Mr'^■^'-> $•Jt^z 

•^r* .. lilPBPSlfiCti, Hs|.|. S<:rFl2rfl)fR'C?'^.., Mspl 

( 2 ) mz . -fmm t-yi. . v ?:7 o v -t .x • 

'trUh'i'Jl ( .Sa<:diar()iiiy<:<^s c wevi siae ) . ■^••iti\'i'7 
•f-L'.X • '\-^— ( Sa<:<:la roaiy<:KS l^liianiK) 0)2 0 S 
r F£ N A *• 3 - H -5. igf5-7 1 5 S r n N A S: 3 - K 

ls.'^Pii:5'l|i'.)i^.^::J5"a:{l. i>Sli')4000l. Lori'j: R«a<IIK 
(^lil^'^) DNA S:-qut?nciiij; $ystcin(LI-Ci;iRtLM)^:)-^fct 

)tmm\l., ^<l-«.la.Sffi.ViiaJ:Jf*rffiiS-r«.... ^-'fjn 
"7'f"t..7v ■ -tU t'>X ( Sjaccharoms'ix-s cerevi si ae ) ^ 

1. f+;-.y/yD-? 'f -tA - .'^A'-^-T, ( Siiccharomyce-s baytuui 

s) ki^mmviL^mtthk, Tmm\^-immi.-2 

] 0 1 ^^ij^h 1 ] 5 7S:H, ad^iJU-^ 2 i?) 1 0 1 #S 

115 4#@ , mmn3i^> i o i#iii/>'^. 1 1 1 

2#ia. ii;.<'i|#^-4i^)l 0 l^^i}-C.>l 1 1 3^&@, IE 
?'JS#5f:)l 0 lSS:<;^i^>l 1 1 2-^^X'hZ>.. 
[ 0 0 0 S 3 ( 3 ) ( 2 ) X-mM t^E5i|^.) ') . ^ t 
^ < 7 i7.)TH5.?£Pt'-/i P0:(.-c?)7*r»C RiSitiffi%-//f^ 

IC.«i|-^"-6&C':7C7rL^-ts')U-(<^T%^^ Cil 
(clK>t$iL^ L<?:)-C't.l^-t>., 

(4 ) [Hlt^'f Ti^jTraJcPt'-aPttl-i^VAPCRie 
<ij!S?*9>ii'f#^>ii-2.J: •^-h-r-iti^.y ^-^'^- 



aciD: <JPS00100B684A l.> 



( 4 ) ^^fta 2 0 0 1 ft 6 ft 4 ( P 2 0 0 1 - ft (-, ft 4 JL 



^i- .^ -7- mm s tz7f^-r , i» i . z => i 

-7-awi?.)i;i?.H-|3J>E-5ii-& LsTC'tiCr < . 2 O s i- K. 
N A 1- li - !•• tZ^ JiASfid^iJ^) 'o i7:)t-jp,i L{iV/.i ;f I, , .. 

14.i'.)3SfI;-r 5r I ' C K i2;-:-^i|i S . i: - g-^?- 

v355.-F'Cri!C.t ')tgi|i,vi$Hi-. 'rc7)iSihv;d[r^l?)'2r.1i'Jl?fl^-r- 
-UJIili L N y - > 5r itK-r ^. :?5-a;-C' . 1' CHi?6B^ t'- /L 

h . Lj'J'L. :*;; i^ir4rI)N.A.X'^— (iajjS;7;>TM^<i&fB^t' 

( 5 ) ( 1 ) oy>m-:y^'ir-^yvmci:)-n'<i± LT . "f+f > / % 

1 :f\) r<-fc'-> n >(c.l:..:,#»::/jii^jnf, ■?>>,. i-^iv 

. ( 1 ) -ClSig L 3t:.Je:^*!l2r 7' o- r tlX. I'ra.ffcP 
f- ;l. 6*145'.) I) N A iziVmiS -ti--" ' > ^ r 'J r -f -t: 
-> n > SrlTt ho>%m(Z^-i'l>i)^T:ik1iL-^-l^ ... 

1 0 o 0 9 ] 4^ft^mmnmz':i^rcm.mt^ .. Eipm 

lii, i^I.VrJ^7.):^33^»'l 4 3 2. K^^I|i7)S?5/'t:KSS!. mA> 

cDNA.. giW.*nNHi^l!»t'-7L##BF ] i7:)ee5ijTJ> 
v iSl.WJ#!;-2{i. H.^Oi',)**//! 4 2 9, 

W/swKHiiicDNA, jSafii^'TSD^fiPt — /LPU 1 FO 

2 0 0 Bi':)a£^iJT'.f>-^ .. 

[ 0 (.) 1 0 ] E!.9m" 3l±. SLm->^$-//l 3 S 6 . 1! 

ftl9ij>?:)ffl4i(i3'/3oiioini c I) N A ... mM/J'^Tm^B b'— /I gff 
eCBSl 5 ] ?c7;)Bd?iJt-f,.:, ... jSe?iJS-§-4M, ESS^U^) 
* 5 //I 387. Pfcl,'yiJi7.)fgi//1:KHS, lf!i')iiC//2-4>:«i1. I- 
:itxDi/-:/j'iim^. 6i^\crmmi/'scn(MicDnA,. ISM 
/Z+^ -z/yov -f -t .7. • .-' \-..7, 1- 7* 7 .7. ( Saccharcimyi::!:-? 
li3«.l?>n«'.'L'.J^ ) ^ < y" ■ M- > C B .S 1 3 3 S^*)!! 

.'''■|)5^)ft:P.j^/^i:«i()iiii c I :> N A ... 5g{lft/^>'-^ ■•/ o -7 -f -t: 7. • 
' .7. ( Sa<.t:lKin )ii| v'(:t!s iK iyaiius ) C B S 3 S 0 C^M. 

[0011] m^mn-oii. m^c/^^^^/^s o . mm-> 

•7:>®iti7'/'aciK«iicE) N A ... giW/TiHiiigSf h'— /L gf-ff I 

R c> 2 0 0 3 cfimrch h . mm ^v- 7 ti . wA^^y-Bz ^ 
A'ia*i:4^ . fid'iji'JMMj'A^cTiomi c I) N A ... ;ejf?.3!/nM5i^ 

Pt'-zlKOC H S 1 5 1 3f'.)|E.VfJT'S>^. 
[0012] 



mimi "" 

TiHi^f^h'-'L f^-ffBF 1 . TTHi^Sfb'-/lf»^grBF 
2 . Tifli.?tPt:-/iptl.(:: b s i 5 i 3 . l-mi.^pt.- 
/l I F O 2 0 0 3 . t)- v /y D -' 'f Hz.Z • <..7. h ;J r 
.i^ 7. ( Sacchari-imyccs P'^Lstorittnus ) ^ 7' - .7n -f 
> C B S 1 3 3 8 KlHi.?6B? t'— 71- PtI. A l(? CI 0 5 9 

/l fflSfltN C Y C: 1 0 4 7. TiHi^fi? t'-/L## I F O 1 
0 0 1 2. 'J- v^I^JT? •f-t .7. • / N-^'-h 7. (.S;i(.<:liaron5;«r«.s 
hn.yatm.-^) C B S 3 8 0". fiU-'-^t ■■> -h n '7 i -t .7. ■ -t L 
t'v X ( Scicchari:iin.vcc$ ixrin isiac - ) X 2 1 ft 0 1 A 

[ 0 0 13] ±iilP14'rjS:ij^'*S5iffl^^m(C-Ct^^^^T 
-yfziik. ii(1<i-3i't4KfV(-.l; OliTliRLT:.:.. -"-ori^. \^\\^ 
/;>''.i?:)i:)N AilijiilU. Horimari and U'insl.()iic7):^jJ ((;en 
e 572(.7-272(m7) ) (C6!!-.-Ctf -^-Jt. Cs?.)!:) N A?!^fRl 
-^Oiis/xtli-MMt;. TiJCaRaExTa-i (Siir^tS^, ^laSJt) 
r mt ''C7 n 1^ 3-71, jl 0 (c)x:iE?5j?l?rPtg Lf^,. 7 v 

i-^-C^yl^mt. miim. l.Kh:MS-7>f ^'O/v'f .:tD>•- 
^.^'— (FEMS Microbiology Lc-tt^jrs) .1 {ZsiMOyT 

~7 A V— fie5ij«:ffl(, .-r , +;-7-7- -f ./a>'— ( fid ) 

iZ^silfZ., PCKti. T.7.-r •/ ^'t±i'.)l'WM;KAM TEMP C 
(INTKDL SY.STEM PC-SOOrfflt nS^^iZflbift -'tz., KJE 
'^mt. 9 4r:5)y]!^C)^MWt, 9 4X\ 2;}>3 0#13] 
i7:>&Hl-5 5 C 1 5i-3 0p/rac7)7'f7 -f-'-i^rrji— t; > 
^'^ 7 2 C . 3 ;'/f f?Ij5'.)^l^KC-5'.)-»f -f ^' /I r 2 3 ^ ^' 
'l-ff EiEf^fc. 3 /il <7)KIB}T?2: h 0 . T/fa—x 
y'>l^%mitT^7\'K JL^'J^J^ya-?.^ KT'DNAr 
.5?ifeLT. mi $ i-tfc D N A $r nig L fc -^i^f^. C^tj 

<j sc i- F I r!Km.i!)tt)(-j: n . 3 7'c. 6 o^raisjc 

7'0-7-f K-c-L:)NA'>*fe£iLT. *iMP^-Wiaf'?^-> 
[0014] 'c^)i,mrm 1 {c^ L H 1 y/'^- i)Bri':^ 

A^^' J: . Tffii.^P t'- /I Pa(± . 2 OC7.) tJ' >f 7' (c iJi- 

m^iihZti^W^mU^iiJ^z... ^'il-Tllzli. T®.^ 
i^b'-;l.«s#B F 1 , Twi?fegf5b'-7l.#f5B F 2 , TM 
.?bPb'-/LPac B S 1 3 1 3 . Tan.5iaSSb'-;LP« 1 
F <:) 2 0 0 3 . Tm^Pb - pe A T c: C 1 0 3 9 
6 . Tiuilfef»b'-/Le35«N YC Y 5 2 9. TiHi?ffei*b— 
flMmNY C ^' 1 0 4 7 . TaD.?tPb-;l.pa 1 F <) 1 
0 0 1 2fmi . ^'^l.'-7"2(;:{4. Tffi.?fcPb'-/l.P<5 
C B S 1 5 1 3 . ■^ ■■//j\D'7 '( -t.z ■ ./<7, F '.J 7'.:7.7. 
( Sa<:<:har()ii|\'(:n.s pa-sl.oriatms ) i 7' • 7- \- U -f >' C 
BSl 3 3 8*>JSL-CV>7'.:., 
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too 1 5] mtm2 

Tiiii-^&(^h'— /LFgt^i?:)2 (-> S r H 1^ At- zj—V- tZ^mk: 
irb 5 S r K N A x Tl— ^,m{I;-rb 9" 

2 0 0 ^ . Tliii^R!^ t-/l ^.i9:C B S 1 5 1 3 . ••/ // 

us) .9 A r • .7, 1- U -f >(:• D S 1 5 3 Sc?) 2 6 S r H N 
Arm- K -^-^jfifTiT-J: 5 S r H NAr 3- Kiv:, jfifc 

iO»^^<7.)i:)N A-hbtija, Hol Tnari aiid \il]i}slmCf.)-)jm ((;«« 
57207-Z72(l%7) ) (2 (^->'Ctf . IC-'U) N AMMl 
-'■jOiia/x'.lz-JilffifC, TaKafiaExTa.! (:^iit^'^, 

rffli>-c7(-j h ri-iim^)izU!omm.imfiifz.. 

A-^—Cy^^mt. KKMS MICkllBIOI.OCY LETTBhK 

-2(^4. i'm(:;j£ifcf:)r:7 -f v— fid^'J^-fflt >t , tr^-?- < 
— r7./n>- (pf ) (-jgitLT^^.. P<::K(i. t-x^-v 
?'tt^')l'K'l)tiK,\M TKMI' ClINTKIII. SYSTKM I'C-SOOarffll », Ifi 

<) 4 r: . 2 3 o ftfflc/ySif-l-:^ 5 3 C 1 »• 3 0 #f?ni'.)7 
•y -7-i5')T - - ') > 7 2 C . 3 )j-fffli')^li£;KlD5') 
+M S: 2 5+;--f 7 /I. '» ... (PL . f!EfflL7t:r:7 Y 
V-*.lCiL(-|!R1i:$it^. 5 S r FtN ASt^2 b S 1- R 

N A 2r r? — 1^ -fh WifWA<^> o <?rZ'f)-t. hti t > ... r ' c k. 

r \k<^>^^ I ) N A 5 0 0 1 1 .-dJ 5- , T A y\i — - '^9' 
^">V ( I NV I •rH.O(3EN?±) 
h'pCri2. ] 1 . fx 1 , ./<-/7t 

--r 1 1 . ii^M'KariteS 1 0 1 \.z^s:h .i (^flni . 

;>jrrhx.5'y-/i.-2/f 1 *.>: i(;::^|^isilNV« •F3> 
fcrx> h-t;U::i)U.t- ^C'*'. 3 0^\smm.lfzc>>*> . 4 
2 C , 3 0#f?Sj#!i'/JifiL . :kmm'^c?>T=>7. 5 Kc^)Sg 

s: 1 7 '> J^c ... l^mim, L :^asa"{C S O C ItiV^ ( 2 . 
0% T r y t o n e . 0 . 5,^^.Y east E x t r 
a.<: I. . 1 OifiM N.-i (r 1 . 2. 5tiiM KC 1 . 10 
mMM g C" 1 . - b H; 0 , 2 0 mM g 1 u c o s o ) 
2 5 0jL<l$:;ju.t. 3 7X:. 6 0^\SiM)iylf-ik. 5 
Ojt S in 1 T> t v 'J >7AL'=^4 :^ in I X-G 

a 1 2r ^Yt? L B ^Yummzmm L . 3 7 t: . — L 

. 3Hf(.7t:eiE-7:)3D.--2: 5 Ou s, m 1 7*> t'> 
> iiSt£2m 1 f.) L B?S*t^^|U{C^L , 3 7 C. -Dft 
t^S- L tz i^mtk, rkJmx 0 -r y 5 1' 5 - ••/ 
1- (QUIAGENIi:) rfflv >•<: rfy.X = KJlbUlLrc. 
f#»-.il./^-7-7.XS Hi')— SirlR*;;, $ill!Ri5S«E c o R 1 
(3?:iSjm±)m:0 3 7 r:, 6 (J^ii-fSlijcJe^-ti-f^m. r;^ 

J: D , 2 e. S 1- R N A 2r 3- ]~-r.Sj5££^ h 5 S r K N 
A «- 3 - H- ^ jg > sy^fSji^.) x '^—^-Wmi^^ A § 



^ ' ""V' — •■mm. w ••ll.nib* — ■ ' V 

[ 0 0 1.7-} Ci';) J: :i t::l. -C'f1'->iLfcV=:7.X S Kz-Mi^ 

"7 {ilKIMl InCared Dye l,;il)»^le<i ral3 K<)n<;;inl7 
:7 -f V— Sc'='ir;I)41 liilarcd Dk- Lalx loJ mH fiov ors<;- 
7=f7 -f v-(nj^j6U:fiiS. roTV (*|c) h^tt:)*-. Sit 

<K{iSe<iiii Tliw-m i r^j^jstfj^ ) l.()n;^-K«i(l ( rj^iSiSfitf;) (■>' :l 
SEQUENCING Kit-Li::(EPICENTr;E TEaiNuLrjGIESll:.S) rffi 
WL/'-. liiiSfid^ili^uIJ.i. 4000L Lous fJoadlR ( :Sfir^3 
W) l)NA .S«cnJ«nK:in.s Sysl.Kiu (l.l-dlKttW) ■xWiV^t:... 

\ 0 0 1 8 ] --rorxix^, \%hiiti.'<^-Tm^\L-i\mn. 

0> 2 6 S r R N A 2: - I • t}".^, ]t f:ir .h 5 S r R N A $r 

*i|«{-ii!iiL^.. 

[ 0 0 ] 9 ] fid^iJS-^ 1 <.i, TiHii^&S!5h'-/i F i 
i7.)ta.W'i|tr-7n-^-. PiC;Vi|#5g-2(i, t-im.^Ph'— /Lg^^ut 
I F C) 2 0 0 3 (^yisPm^^X^w^-f ., mm n 3 , TiSi 

r<)nii'<:«< |>;isl«ri ariiis ) 9 ^ 7" • V U -f > R S 1 5 
.X • >\\^-y7. (S accliaroniy cws hayarius ) C B S 3 8 0 
100 20] ?)^i&(5!(3 

F 1 .h riiD.5£i5*t'-/i.piv): 1 FO 2 0 0 3cf)y>l-T 
>: . TifiIl^fi^b'-/l'(li#C D S ] 5 1 3 y /7 D V -f 

•t .X • ■'■V.X 1> 'J T.X .X ( SftccharHmyc t^s |>as U>ri?Hti us ) 
^ ^ 7 • .Z F U Y > C B S 1 5 3 8i')/''/L — 7 (-:7j-|R$ 

Sl5#2r#:#{;;. PC Ri7:)iai||i'Slfl(;:7'f7 -f -e— $-3Jj| t & 

li£L^:.,. 

[002 1 ] ffil^iJS^-^ ] -r i. >: , DNASIS ( DS:-/ 7 F 
x>i.-.-T'.J>.?' (tt) ) 2rWt>-CTTnii^l(Sih'-/lfHff9r 
B F 1 5r fTt?^^/L-7 iCl#^miS;.5l)«-ft*rrLr>., -^5') 
fid^'JS^-vl C)Tiiii4S&l?*b-/lg*-fg:BF 1 c7:)2 6 S 
r EN Ar 3- F-^'^ 5 S r R N A 5: 3- F-^' 

2 1 #EI*»^, 10 5 0#S i-C-£'.)iE.«J$-gS.^ Lr»., 
-f •^-i'jgrhigti, -y^r-' -f-'T^^ /Di-'- 

L j^^., ^cSt L tzTy i O*'.).^ '.i 3 jx y v .^-f- FiK^'il 

[ 0 0 2 2 ] i , W{2 .t ») , fti^iJS-^ 3 *• i 

•h Tiai?£Pf -/i Kfi c B S i 5 i 3 ^tr / 'L — 
7t-tfSfi^Jo:iC^'i|2r(!?rrL7L\. ^c^MT^. mm"3c^.-> 
TWl^t'—fimnC B S 1 5 1 3;?) 2 6 S r RN Ar 

3 — |i-r jSIS-T^ c 3 S r R N A ir- 3 — F' -iT ^. 35(J;^ t 
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1 0 0 0 * U i 'C^OBC-Vfl ^^S)E' L^:: .. r ^'):t 'J ;X ^ b 

:7 Y V- h LTti. FEMS Ml CRClBI OLOGY LEHERS 10^;.2"j 
•)-2(-:4. vmoyMz iT t E T S 2 r ^7 < v-S- 

ft(::.T<iv-. 

[00 2 3] mmw 

2 . vmm'd-^mm: k s 1 3 1 3 , Ka^giib'- 

/I I F O 2 0 0 3 . '7 /y o V -f -t .7. • y nV. h 'J 7* 
^ ^ ^ S?"-<-'ti ar()myc:es pas lor 1 aims ) 9 i 7" • X L- < 
> C: R S 1 5 3 *S . '»f v;?>D-7 • -tL. b* > X (Sa 

ccharomyces cercvisiae ) X 2 1 ft 0 T A . Jiim ^feS? 

luirorayreshayanus ) CHS 3 8 0 r&Cl^tCfflt i/-*, 

[00 24] ±JBfi¥# J: 0 . %Vm 1 > \m.^z D N A r 
JfSSii.y'z I) N A S: ffil^i L ^.n L fz 



F 2 . KlHi"?6B^b^-/l iSf ii- I K ( ) 2 O 0 3 ( L - > K 
5. 0) tl^'V^f.n 1 0 01>i>^')'<> K>6»1^.a?it/'^.. 
MJ^SC: , ± je ?^iii 7*:7 i v-OTiL^^®^ WJ V P c n r 
M^K ^^hW^O)yi^'& \k Sr iW^<^>''j yzr>, y 2 D C: T< $ 
iVA^ .i . Kffl.TtB^b-.aB^ttr.: B s i 3 1 3 , v 
Y -tX . ./S..7. h !Jr.7 X ( Saccharomx ces pastor 
iaims) 9i r ■ X > C D S 1 5 S ft (U-> 
7 , <) ) 1 0 0 0 1) r> i:')/ <> ]--/jmtii '^ixfz 

[0025] 

1 , CRS 1 3 1 3. I K()2003, •/ n -? >f 
.7x • N 7x 1- ' J "7* .7^ ( Sacrcljaromyc^^s pHsl.ori anus ) 
-f 7* • .7. h 1. < >'C D S 1 5 3ft. ^iC^-*-;- v /; u V Y t 
X • ' X ( Sgcj :)ja r<)myc esl >a y an us ) 9 i 7 • X I- b 
< > C B S 3 8 0 c7) . 2 0 S r R N A 5: 3 - J^ -^f ^»i5(r; 
7-> 5 S r R N Ar r?- Kiv:,)tg7-.h c7:)r^i7:).x^— ^j- 

-/i«i?:)5f$a. isj7iz:onij|jg>>::-o. yz-fic^mt^-'iVii 

[ 0 0 2 C> ] 



.'110) Asahi Drcwiries. Ltd 

<120> Novel ol isjcmucleol-ide for di f ferenl ial ion of yeasls ami a 
(liflerenl ialioTi niel.lKxl iisinsj them. 

<l(vO) 9 
\210/ 1 
<211) 1452 
<212) DNA 

=.213. ^5()ll<)Di fermeiiiing yeasl. BFl 
(400) 1 

ca^ictgtast t-aa^ictssta asa^icctsac c^Kistarirtgt. astgggts^ic catacsc^iaa eX) 

m:U:ii:^^l-i: t-cci^ilct.l I al.l.l-cll.lLI. H.l.ll Mill. i.l.U.iU ti.l i.rUsjl.i.l.cl 120 

l-;i':;(:1.1.(r(:t.H 1..':i(:laaa U:c <rataa(:i.aa<: ciaccal.Lc.^? atUrajjaaaa aU cr^jcact^ 180 

tcca.sictsca ctcttcttct ^:aasa;^;ttaa scac-.tcc-att atsc:.t.<::at.t.s .sisttsctact 240 

acl.U^^al^l.g lacaaacaal altxrlrctxrc jjaUlLccUi caaaaaaaaa aaaacacLcc 300 

UrllrccLcc alil-ccclcl. cl.l.cl^acg':!!. Iaal<:(:l.l.l.c: < :(:(:I.Ur.':ji.rl. 3(»0 

ttttctacao cctc^itttas tt.sjcttcttt ttccttcccs: ctttcct^ica ctaaiixitttt 420 

S[<:<:g<:a.v:l.a(: a<:lal.a(:.'4al rglaj^t.acai ciLacaacix: cvjcat-acc^jc ::it,(:;:;a:aaaa 480 

al l.UclUrg ccaaccai.U: cataUrl.j^ll. aagljii.ac:a1. ;j:Ulat^lai ijjcarUsci 540 

att<:.atott:^ cacttttcct cttt<:-.tt.«:tt cccastagcc t<atcctttt acr^ctsccti:: (tOO 

IcI-SJcaact.L ^tccaLcal-ca 1.L<r<:(:t.agaa a<:l.i»(:<:al.1.1. acLlaaaaaa aaaal^jUrcc bUO 

cacUt.Urar l.^il.lxract.gl LcacLtslci. cLLacalcH. Ix-tUiJla^ia alcvilar^ii.lc 720 
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jjUlviUiU l.l I I I Ical.alc Aa:i::J;^(ral./ill. cc 1:^:1 l aacl. al.a;:J;:jaaal.;4 a.vj(:l.l I l.<:U: 780 

aattctctaa acttatciaaa .s;cactt::at:s't tt.:;i::c.s:c.tct .sKitT?j?tsc^::^ aaaaaact:?«: .s40 

l(:(:rtl,'::a^i.'j:(: a;ifi(:l.:^'l.<:r.^? .'ji^Jtcciaa led. LUracvlcU-^j; ;i':Jaa;j:<:l 1^:;^ I j^aaarrJcccl. 900 

Urlcl.l.l laa t.-ccal.cl l lj:; (.nac^-jaaaaa ria;iriaci:-i:ia;i ;i;iaaaaci;i;i;i .s'ana^i lamina 'MjO 

aata<:uiaa;?a ccaci4:ita;;ta aat:^:;'ta<::ac tcttacacac tatcatcctc: atc^^tat^itt ]02C» 

ataatar^ta t-atacaatac at.srt.ttttac i:c.s::^itc:ata sar^ttctt-aa j^acaaataaa 

all lalajj-a.^ acU/^l Icar^: IcIacUcU: L<:l.aaa(:La::J: :.irA:rA::^4,c\.i: <:Ljj<:(:a.'j[l.a(: 1110 

ccacttasaa a^a<:u:itaaaa aaacaaatt:a :^ticaacaaa;; .t^cttaatcti:- ar^ii^ar^atc:;^ 12C0 

aacaacaa.^:^ ctactiitact gcttacaata ccccstt:^ta catctaa;7tc PitataccUiat 12(-X) 

SjallUilct r <:a(r.v;<:aaaal ,v;a<ral l.vicaa lU:5ji(r<:ajj(:a a::J(:a<:(r(r;i;ig .^<:(:l.ll<:<:jj;(: 1320 

Ccu:i:^t.^«:aci: .vTtt.t^ct a. t:^ctat;^:^t ca;;c:^ac:^cc acaa^;:^a<:t^c cttattc.^ita 

tccatctata tt:^t.£:ts.n;as caa^isaaatc accscsttct ii^^cate^att ct 14^2 

<210/ 2 
■:2n> 142:j 

(212/ DNA 

<213> ^)<)U.^^^I l^rmwilinjj: yeasl IKII2003 
<400> 2 

(:;ia{:l..':5La;:jl laa.vKrl.-Lii.'^jl.a iv^iv^i:i:\.:4,<i<: tr.'i^a.'^l.a.vUI a;^'U'::i;>'l .-^ic cnlacj^c'^aa W 

m:U:;vi:il:i(: l.v;(:;i;il(:l.l.l all Lcl I LU. m.Lll.LU.l. l l l.l.l.U.l.l.l. (:l.a;:iLl.l.(:l I 120 

s^cttcctat gctaaatccc atactctaacc tiiccattc^Ki ttcaj?aaaiia ttc^^cactat ISO 

(r<:ag(:l i;( ac U:l U:U.<:U aa.viaglt.aa;^ cacl.ccalla l.^(:l.<:ali,'JSg .v:t.l::i(rl.a<rla 210 

cligalal iJil. acaaacaala Ll.ctccl.ccr,'^ a laU.ccLac iiaaaaaaaaa a(:a<:l(r(:::Cgl. 300 

ttt:^ttctct tccctccatt tccctctctt c tacs^ittcia t.cctttixcc ttcstctttt 5(S0 

tct^caccct cstttastts cttctttttc cttcccgctt tcct.!;i:acta ai:atttt«;cc 420 

5J:<:agla(:a<:l al-ac.-^alcjil aj^lacai.cll ncaaclcc^^c a1.a(:<:::J(:::jl.(: ;:i(r(:aaaaal I 480 

la(:l.lx:g(:<:a a<:(:al.l(:<:al aicl-jJiUaa::! Lalacali^la Uilal.aU.'^c a(:l;^.-L*(:laLL 510 

calcl.ljjcac i.l.l.U:(:l<:U U* Mel. I. <:(:<: a:j:lag<:{:l(:a lecULLat:;:;; clgcclclcl. 000 

gcaacttgcc atcatcattc cctasaaact gccatttact taaaaaatUia atsittxccac (-KiO 

Ul.l.<:a(:Ul l.<:a<:l..v:ll.(:« cl l/j^UrlcLl aralclllcl l/J^j^laaaalc ;:lla.^jlL(:;:iLa 720 

^JtlaLllLll l ccalatcaaa .':;,^'c:al.v:l cct ijl.l.aa<:la la ;i':iaaatga.':JIt: I t l.l.{:i,<:aat 780 

tctctaaact tatiuiaajiica ttcat:?ttts c;:cgctct§at .?stgcs;^iuia aaactgctcc S40 

at,a;aa;;caaa ctstccsgsc aaatcctttc acgctcs:iL?a ascttogt^ja aagcocttct 'X)0 

{:l.|.Uaft(:<r(: al.<rl.l.lg<:an <!.^a;iaaaaaa aaaaaaaaa^i aaaaaaa.^uia aalaaaaaal. %0 

aaiiaasacca iiatastaaat g:^tacactct tacacactat catcctcatc gtatattata 1020 

atasatatat acaaca<:'ats tttttacccs gatcatasag tt<:ttaa:^ac aaataacUitt lOSO 

lai.a.i^ai2ta<:l l,v;llx:a.^l(rl acl l clclrl aaaclagijcc ccvijsclccl.jj <r(:a;iLa(:<:(:a 1140 

cttasaaaga cuiittUiaaaaa caaiitcagac aacaaa;^^ct taatctcagc a:^at.f::gt<ia«: 1200 

acicaagscta ctctactgct tacaatai::cc cgttgtacat ctaat?tc::gta tacaaatgat 12(-X) 

Itatccccac .vf<:aaaal.^a(: all.i^caaLU* g<:<:ag(:aa.v:<: ac:c:(:aag::J<:(: I llccrJiccaa 1320 

Sit-^caccgl l i!<:Ui.':Ji(r(:t.si(: la l.:i;55ll.(:a.vi cjJUicsJtccaca a;Ji.vta<:s?cr(rt.t a LUrj? Latere 1380 
atctatatts tgt^Kascaa asaiiatcacc gcgttctagc atgr^attct 1429 

<210> 3 

<211> 1380 

(212) DNA 

(213) Bol.l.oni terraenlinsj yeasl (JBS1513 

(400) 3 

caactstagt taagctggta asat^cctgac cgagtasrtgt agtgggtgao catacgcgaa (-jO 

arlca^^Iijl-c ii;(:aal.(:ll.l alat.llt.lti lUliJclal l. cc tclalacg tacaaltx.ac 120 

i;l.jj:Laargl.a <:(:al.U:i;all. (:a.VKiaaaa(:<.' (::j[la(:tal(:(: a^^cLvicacic lltlcciaaa 180 
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gcivjrlalsica (:a«<:;i(:gl.jjc ciU.v'l lilac U<:l l.v:al .v'i. ;4l.a<:l.l.s;<:l.l allciUKxl 210 

ttiitcctccs atattccttc ccctcxstj^it tttttttttt ctt.-^tttttc ttc^icocact 300 

a(:.v;.':jl.l.U(:l <:l.l.(:;:llc(:l.t I LcLacccgc I <:;-:l I rna U. (-(TTuiUl l ccll l Lc-cl :Sf,0 

I Urcl.l.lgaa aL(:Al.<:(:<rs5(: aclaacalll. r<:(:.^i(:a !«<:<: cUiUlalx.l. l-cLjlacaccl 120 

tocaaiitccs cu:i:4ciccscsrt cscicaaaaat ixwttottc ?:ati::s<::ctca tttcttat^it 4*^0 

a.£Kta^:t::cat ca«:tcttt.ts ttttttccr^t s^;ctatatat ^rtatatatgt cttctttctt ^40 

(:<:l.s;(;l.aa;ia iiacccaacac {.acl LLMli^ (:l.:^l.al.aU<: cl^ri-carcic cjjjUacU.aa (OO 

aatcoaaasc ctJi-ttccact jrtacacactt tactcttaat c.^ccttccat aactj::tt^:i::t i-AiO 

ctctt^i;?taa aatcstagtt tsta:?tattt tttts.«;tcaa sa^tacsccc* cacsaactat 720 

a;:Kia;:Uil.iJA^^ .vjcl l.l cl caa 11 cl lcajia;:; U-i;il.j»<:aa.':J(: <:(:lralijl.|.( <:(r(:;^(:l.(rl.(:a 780 

t.ii^tccsaaa aaaLUia:;:aac t:^ttt<:ttaa actatai:.t,!rt cc:^i;i?ca<:iac t.<;tttc,^ci:.t S40 

cc^t?:t-aasct ttst-aaaa:^:*:: ccttstatat ca?:cscgtct ttscascasa iiacaaaciaas %0 

caaalr^jaaa .'i'^jccajjlclc Aaaaalaall. gi^aaacl lajj calcaixacc Igl clcU.aa %0 

i^cl v^l lacal. a(:la(r(:a< la (rc.^icl-acaac (:<:a^(:(.n.a(: <:(:gi^aL(ra1.a <:a5^al(:M.aa "1020 

sacaaataaa atttata^ia:^ acttsttcas tcatactcct ctctaaacta ssctccm:! 1080 

(:<:l.s;{:<:agl^ aU:i<:(rc:at:l La;:^aaai;aaa laaaaaacaa al.(:a.':5araa(r aajjjis*(:l.l.aa 1110 

t.<:l.(:a.':Ji(:a.via U:::jiaa(:aa(: aa.'ivjciaclc U<:l2*(:n.a(: ciaUccrcr^l IsJilacalxrla 1200 

agt-c^rtatac cuiat^iattta tcx-ccacsca acuitsacatt scaottc,^?c<:- asc-.aar^caci;- 12(x) 

caastii<:{rl l.l cci^ircaa^jlg <;a<r(:gllg{:l. a.v:<:(rl.'j:c:Uil. .vt^jll.ca^c.vja r:^i:i:iu:n<i'^ 1320 

a(-^c:<rl.l^t.l. <:::;l.a1.(xalcr t^1.!^Llijl.jj|. g;:;ajj(:aaa#i aal(ra<:<:i5<:sj l.lcl^sjcalg 1380 
sattct 

\210> 4 
<2n> 13ft7 
(212) DNA 

<213> Sac:(:lian«Dyc:e.s i>ci.sU>riarius T\i>e sLrain IKS1538 
(400) 4 

(ra;i(:l.^?U;j:l lAaijc:lj;.v;l^ a^ja^^erctgac (:;:;a5;U.^lij1. a^'l j5.^sjliUi<: caLacgcviaa (lO 
actca,s::rt^;c. tsjcaatcttt atattttttt tttttsctat tcctctat<ic .sjtacaattca 120 
cvjl j^laacgl a<:(:al.lx:.v;al i(:a::;aaaaa<: (:<r;::la(:l^ U: cajjtrl.gcracl clll irciaa ISO 
a;^ag(:l.al.::!(r a<:aa(:a(:5U' <:ai.l.gl.i.ita cl.i^cU.s^ai.^ 1.:::U<:li5<:l tatlcHacc 210 
tttctcctcc satatti::ctt cccctccs?t tttttttttt ttcttgtttt tcttcgcaca 300 
i::t<tcs.£ittta ctcttcgtcc ttttctac<::c sctcsttciut tti::cttatta ttccttttcs %0 
cll lccllt-g aaaU.aUrcc iJ(:a<:Ua<:a1. Mxrcc^^jtrala ccctala lal cUcjjUicac 120 
cttiicaaatc csaasaccsc .sitcaacaaaa atcaacttct tcsatcgcct catttctt^t 4^0 
atiisirtascc ati::actcttt tsttttttcc stsssct^tat atstatat-at .^itcttctttc 540 
lUr(:l,^^<:Ua ;iv»:^a<:(:(:aa(: aciacrlt ll I. I .irclijlalal. accLar I catr accillaacl.c (>00 
aaaatxaaaa ^jcctcttcca ctgtacacac tttactctta atc^iccttcc ataactctts MvO 
ct<tcttsst a£iaatu;rst^g ttt^tastat tttttt.^Ktc aaa^gtacgc cccac^aciot 720 
aiagaaj^aij; aiij5<:i.tl<:i(: aal-icttcag a^l-aatjicaa jsrcct-cal^jl. ikrccgclcl 780 
cal.i;.vjl.(r<r;:^a aaaaaaaaga act.;:^l,ll.(rtl. aaactalad- 5l.(r(:;:;s*rj:<:aa a(:lx:U,1x:^c: 8-10 
tccsjrt.aa5;c tttgt.aaaas cocttgt<ita tcetscgcjitc tttscasca:^ aoacaaaaaa %0 
Sjcaaalcgaa a.vig<!<:aj;l.(:i caaaaaiaai. tvfJiaaacrl.la .^jcatcarcac rlgUrlctca 
a^<:l.'j:l.U(:a laclarcacl acc.^^ctacaa <r<:<:a^<:l.l!a <:(:c.v'.'4al<:al acar^alcMa 1030 
a.suicciaataa iiatttata:^a sacttsttca :^tcatactcc tctctaaact ar^sctfxggc lO^iO 
l><:(:l,.v;(:{:a;;^l aala.'i^cccac tt^.':iaaa.«:jaa ataaaaaa<:a aatcajjacaa c:aa.v:sgt:t.ta 1140 
alrUrajjraj; al.cij:1aa<:aa <:aasg<:ta<:1. ctact,.V(rUa <:aaLa<rc:<:(rjjj ilgtacaUl. 1200 
aagtcijtat^ caaatgattt atccocacsc aaaatgacat tgcaattcgt cagcaagcac 12(-X) 
(rcaa 11 Urc.'^jccaajjl. .•:;ca<:(:.^1.ii,'(: t.cvJicrct.^^'cia l.::»^'ltca.^^<:j; aciJccacaag 1320 
l^acijccliat. 1<:giai.c<:ai ciat gt.l ijLg l^isajjcaaa;:; aaal<:a(:<:;:;c .v; lie la ilea I. 1380 
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13K7 



;2io> 



•:2ii> i38t:. 

.212/ DNA 

. .2n/ Saccharomyces l:>«:i.Naiius T.vfk;- strain iI>S>^0 
400; f) 

cictcaj^r^'tsc tgCcUitcttt atattttttt tttt:^ctatt cctctatacs taoaattccn: 120 

:^t-?t^iiicsta ccattcsatt ca-?»:uiaaoi.c •:-?rta«:t.at<:c a:iii:t;?i::act.i:: ttttcctaoa isO 

:::;.i.^^(rlal.v:<:a caacacglr^jc aU^sllUac I ::K n .v:al.;ijl. ;:jl.;i(:l.li;<:l.l al.Lcl.Uccl. 210 

tt(:tcctc<::s' atattccttc ccct««:;^,:s'tt tttttttttt ctt:^ttttt.: ttc^;ccica<:t ^0 

oc:?:.4tttci(:t cttct^tcctt ttcta«. <:<::;(: tc:?ttcaat.t ccttattatt ccttttcsict S(jO 

llcrlllr^aa al.(:al.(:(:<:5;t: aclaacalll (((:;:;( :ata<:<: cLalaLa lx:L l.(^^^l.a<:;i(:(:l 120 

I a<:a;i;i I (:<:.!;: a.-i::;a(:(:^(:,v:l <:.^a<:aaaaa I (m^k I IcI h: ^^ilcvjcchra I llcLlalal 180 

j:-na:;ci:at cactctttt:^ ttttttcc:::t -aetata tat ^7tatatat:.?t cttctttctt f)40 

(•< l::{<i.aa:^a ;:i;i(:<:{:aa<:a(: l ac I 1 1 I 1 1 (:( .*:ilal.ala(: claclcaKrac <:,v;l.aa(.'l<:aa f »00 

aal (\H;iaa*;^<: cl.cMccarl acacaci I laclcl laal (-Jicct lccal aaclrl l-^cl. frfiO 

ctctt;;::s'taa a<:itc?:ta;?tt t;^ta;;'tattt tttt:;:t?tciui a^'tacsccc cacsaactat 720 

a.'^aavalr^ja.'ii .•:J(:l.l.l.(:l <:aa l l.cl.l caga/:! I a^il ::Ji(:aa.'^<: cclcal^M I l (icc.vjclcl ra 780 

l.':l'^l< <':4aaa a^iaa^ia/Jtaac (..'i^jl.l.hrl.laa a<:l.ala(:l .-^l. <:<:iJi*.i;:(:aaii(: Lcl lLcvjccL 810 

i:c:^;;:taasct ttstaaaasc ccttstatat i:a;?cscst<:t tts«::ascaj;a aacaaaattas 'X)0 

i aaaU:;^aaa ;:;':i(:(:a,v:l(:l(: aaa*ialaal I. 5^;:Uiaa(!Ua.'y: <:al(ra<r(ra<r(: IgUrlcUraa %0 

l.acat ac lac car La ccvicl.acaac cca:^f: lilac cc^^^^alcala (:a.tial(rl.l.aa 1020 

:^acacu:itaaa atttatasas aiitttr^tca:^ tcatact«;ct ctiitaaacta i?sctcca;i:t 1080 

«:cts:ccasta ata)?cccact ta^iaa^taaa ta«:iaaaai:\ui atca^iacciac aassscttaii 1140 

t(:l(:a;:l(:a;:^a Ur^jlaacaac aari'^jclacl c I a<:l r:J<r U a<: ctalacccir.'iJii ijiiLaca IxM.a 1200 

a;^l.(:.vjl.alac ^iaa l.^^al I ta l.(rc<!{:a<::j'ca a.i^il ;^aca 1 1 ;:;caai.lci;<rc aiJtcaa.y:<:acc Vliij 

ca;ig::;<:rl 1.1 ccgccaa^jjlj; <:a<:<::^l l-jjcl. a;^c(:l::;cl.al ;ivil U.ar^jc/^ja ci^c<:acaa::J::^ 1320 

ac:^<:cttatt c^tatcoatc tatgttstst s^wscaaa^^a iuitcaccgcs ttctascats RSO 

:::allcl. 13a, 

^2io:^ 0 

:211) 30 
.212/ DNA 

213/ Saccliarorayces <:er*tvisi a** X2180-1A 

UOO/ 6 

tatatctatt ataatatacs at^Ul:^^;atsa 30 

aiO/ 7 
ail/ 30 
x.212> DNA 

213) Sac(.har(nny(r«*s Ixiyaiius Tyj>tt slrain ('BS380 

UOO/ 7 

aoi) 

.v:::;la.vil.i;5Jlla .vjlal/i^laaca .v'cI lija.'Jiaija 30 

=:210> 8 
s211> 19 
:212> DNA 

\213.> SacclKiroinyces cerevlsiae X2180-1A 

x400> 8 
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:iJ21 *if&(5!l4(-ii{t^.lg^}j;gjLi3. 



1 ] 



A. Ms p I C i 0-^»f 

1 2 3 4 5 6 7 8 9 10 11 12 13 



B. S c r F I f3J:0«»f 



1 2 3 4 5 6 7 8 9 10 11 12 13 








1 


: V-*- <^ X174-HincII 


p— 




2 


: -y-y *oT-Y-fe:;t • ■tUfi'ai X2180-1A 






3 


: TS^a^br-;va5eBF 1 


u— 




4 




I'— 




5 


: TM^SStf-;Pe^eCB S 15 13 






6 


: T®^Sftf-;u^« I F02 0 0 3 






7 


: •9-^':^?o-7^-b::^ • Ax h u T pi :^ 








^-fy-y^hi'^fyCBSisss 


1^— 


y 


8 


. Tis^affcr-;i'g«^SATcc 1 0596 


I'— 


y 


9 


Ti5%SElf-;W»SNCYC5 2 9 


p— 




T®%SSfcf-;wS^SNC YC 10 4 7 




y 1 


1 


Tmm^^^-A^mm. i fo i o o i 2 


p— 


y\2: 


"^-^ fju^^ -{iTs • A^ri-zi. CBS3 8 0 


u— 


y 1 3 : 


-^-ij- <^ X174-Hincll 
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ry2] 



A. :^7 'f v-(DS^/(D5rfflV^;^c PGR 
1 23456789 10 




B. v-(g)Xt5<D$:^V^/c PGR 

1 2 3456789 10 








1 


: >t -Hindu I 




> 


2 


: ^av>f • -t Ut*->ai X2 180 


u- 




3 


:_t®l%SElf-;WS^STFl 




y 


4 


: TiB^a5lf-;wS5«BF 1 




y 


5 






y 


6 


: TS^Sse-^US^S I F02 0 0 3 




y 


7 


: T®^^tf-;wSE©C B S 1 5 1 3 


u— 


y 


8 


: itv *n-7-f -ty^ • /'?-\':?->^ CBS3 8 0 


I'— 


y 


9 





^-f:/-:^hu-r>CBSi538 
U— V 1 0 : -y-y ^av-f -t;^ • ^^-bi/i^:^ CBS 1503 



(5i)ii>i..(:i.' mmm fi t-va-K (.3^.35) 

C12F; 1:85) 

FtJ'— AAll A.^LiO B.A80 (:A09 CAll 

l)A06 EA04 FA18 (;A30 HA12 

4B(Xv3 QA13 QAIS QQ07 0Q54 mV> 

mo IJR55 llh'(i2 tJK7(. (1S25 
I1S31 



ocia <jP2ooioae684A i. 



09)H:mmfff (jp) (12) & §fl ij^ ^ ^ (A) (nmt!fmm<^msn 

#^2001-8684 
CP2001-8684A) 



(>13)^>BB B ¥ri6l3<F 1 n\6B (2001. 1. 16) 



(SDlntCl.' 






F T 


7-73-r(##) 


C 1 2N 


15/09 


ZNA 


C12N 15/00 ZNAA 4B0 24 


CI 2Q 


1/68 




01 2Q 


1/68 A 4 B 0 6 3 


//(CI 2 N 


15/09 


ZNA 






CI 2 R 


1:85) 








(C 1 2Q 


1/68 














^iS. m^o^9 OL (±11 K) £il$Al=fi!< 






1-179308 


(7l)fflSA 


000000055 
















¥l£ll<f 6fi25B (1999. 6. 25) 












(72)!«i!l# 


uj^ mm. 










3e«»:lbWf5ii5^«Br«l-l-21 7-9- 






























:«S!3K±HK:*:iMt2-13-l 7-y-btf 


















(74)«JffiA 


100083714 























(54) fi«:^-u:^5^^7^^^Hi■?•nsfflv>^w/5^^a^i: 



(57) imm 

f -71. i* i'.) jtmns: r i.i (."rr ^. ... 

• ( Saccharomycc-s toyaniis ) i?!) 2 6 S r R N 

Arn-Vi-^&B-r'c 5 S r RN A5: n- H-^^^ajSG; 



XX;iD: <JP20010086S4A l.> 



( 2 ) fjra2 0 0 1 8 6 ft4 ( P 2 0 0 1 ■ S 6 8 4.JL 



/Ji'i'iair r-Ytr Klffl'TbPt'— »LPJJ:B K 1 0 S i- h" 
N A 5: n- H-r-5.iSC;-|^i: 3 S r K N A $r n- K-f &iS 
feT i: i')r*?).X'^-*;--Mt(J«c?)J3fc:7-fi[15'J ~ 
CiS*Jt!2] i!id^iJS--^2(:;T<$fi.-S.iiiSBd^'Ji?:>- -^Sii 
^-{s •^:aJr &t? l^ lHiftBf t'- /I. Pit I F () 2 0 0 3 c7) 
26S i-RNA*!;— l'-^-':))tf2:7-.t =5 SrRNAi-3 

imTim^ ] W!.'^m"- 3 (-7r5it/J.fI.TSPh:'^"tj;'>— 
3^ci.i^?5ii2:^ti'TiHi^B*h'-/L#ifCBS 1 5 1 3^)2 
6S rnNA7:V—]<-1-Z,mi7zT-t5 S rnNA*:a- 

tiT?3tiR 1 3 m.vijisr; lf-7T^5iL?.*s.-^tHiI;ViJi')-^i 

ctrliaroaycws [w sl-oria mis ) ^ ^ 7 X l-L- -f > B S 1 

5 3 8 ^) 2 0 S r R N A r? — I^f -S-iSt^-r h 3 S r K. 
N A* -J- ]<-i'Z,m&T-ti'>\Si^).7.^—<t-'vU.i^Cf>m& 

-i^aevf).. 

wyres Iwvamis ) 7 .X -f > C P. S 3 S 0<7)2 6 
S r K N A ar 3 — K -SiSfJiT^' h 3 S r R N A *• 3 — K 

I mm. 6 ) Tm4m t- ;L ^^Sc? ) 2 6 S r r n a r 
3- H-r^.jSiI;^.> 55 S 1- R N A *r :3- h'-i-^ iSE^i: 
C)P3f.) •f-fiRt?Jc£'.)iSfr;-|^BC.Vi)Aqa hi'.)iil.Vi| , 
5 ' - TAT A TC r A rr A PA A TATA C G A T 
GAGGATGA-B ' ® 

r •fe-r *\ i {i im-r ^ mumw4 ^-r ^. c > * 

1#8Si: ■r-S.-'i- 'J rr 5f U .^--f- K , 
[ISi^Jfl 7 ] Tm?m€-fiMmc^i 2 6 S r r n a *• 

V-V--i-Z>m&T t 5 S rRNA'l-=J- V-tZ>i&iT.^t 

5 ' - G G T A G T G G T A G T A T G T A A C A G C 

TTGAGAGA- 3' © 

0 f1^B!t L fi t n'7 ^ u i-f- 1^ .-p., ^ I i{ iiS:^;!! C h -S. V '» 
{± 7 (•-.ida ^ilT'^.'i- n' X u .^--f- K h 2 6 S r R N A 

X 0 f^bJc L fz t [} .7 P ^ K i- . ^fi)c<7:> r ^ < 

[0001] 



m nm^i:j5fr;-i^&L':'t-il.2rf i|ffl L tMl:i:ffyym:fimiim 

[obo"2'"i 

7fJ0:efc(:'.>«->-r-f5-lii7::fK:'-i-5'/^>-2... Witf. J GEN AF'PL 
MICROEtlOL. VOL. 41. MX 230-247. vyfAZlt. +;-y 

■*!-■■/ ffZi'^ 'i ■ -tU h'i-x ( Saccharomyccs cercvi 

■f -tX • (Saccharomyccs toyaiiifs ) f*)' f/ 

DV-f -t ^x • -tU h'>X ( Saixharomvccs ccrcvisiac ) 
t i-ricnt^-Ch^' Z t 5il-Ci .. i . d 4*:^ 
sift^X 9 <)SlrAit!5^m 13'^-i''. 3A7i.2HCti. 

<ii X 7 .f —IV K ig^fiSS.J; ■►;•■«■'> ./ N -f :/ r •< -t' 
-> a >(:: J: ')rM5effisb'->tB$tt^')4fe&H:m5S«-^ 
1.7^-^51. l'iip%Pt'-;LPti.li-'f v^i/o-? -f-tx • /< 
A'-^.X ( Saccharomyccs tayainis ) t^T •■/ fjzi-.' A -t X. 

•C^>?.c:i://fB^Sil-CV>«... — KKMS MICHmillliM; 
Y LETTErS 1 08. Fi'hKA . 1 ^mHi . ■/ d v A -t 
X • -tU fi-X ( S accrlia rDinyctis <:«^rtnjsiaf? ) , •■> t) 
0-7 -f -t X • X^a ■>-'> > X( Sa(.(:liaroiny(.e s <jar 

Isbcrac-iBis) . ■<-;--///DVf -tX - V\*X h "J T.Jt X (Sa 
ccharomyces r-astori anus ) 3li^:)B!^^(C".'JV >T . 2 
0 S r R N A 2r 3— h'-f ^ jSG-f i: 5 S r R N A 5r n — 
h'-r ■S.jS^Ii^ t i7.)[iSJi7)X'<— »J--#.feSii^) F' C VX WhiOM 

l^a^l l-5b3(-Hi r 5- Ism I (C-C . r D N A 

i^z-yitri t'- ;l m&mm 14 1 ir^iiimpi* ^ :>f .5f.i5i,yg-r 

[ O 0 0 3 3 

L J: i: -r-^lfSia] Ziu-,c7ymmm^ h. 
t IZ , ^ji-i-Z>m&i/'-^r- -/ ^u-? ^ -t X ( Saccharomycc 
s) JK^) t'f :)® (Cli^^-r 2) c7)*4U2 L 0 . h'-ni2)t Jfl 
PI4 h ?hKi2imPm-^.):5fli*- 'u 1 1 > !i^ilHg-C'.*) ^. . L 

?'j't>i-7>''^:>. '^BT-ti, ^ hizt'-nummc^)Twi^. 
t'-ii mmzti\, >T i . x'^ z>r:im^^mmzm-i, 

Tm4m\^'-nmm^zim7^x oif^-^jt 
^ • ini)Etrfiiifl-c'* hifm^m^rt^zt iQffjt-t 

[ 0 0 0 4 3 

mz. ^mn*:'<J-'tzt^%. Ti&'.5£Bfb-/LPi3rft1f 
i7:)2 6Si-RNArii— H-t^)i(:i7t 5 S r RNA j 
n— K^r?. jSET^^i: i'.)B3i'.)X'<--'f— ffM*- D N A 



xwia <jP2ooiooe6MA_j_> 



( ? ) ttUld 2 0 0 1 8 (-, .<} 4 ( P-2 0 0 1 8 6 fi 4 JL 



WL, "if>:i:>NAr I'CK (.f.J.X t: - -7-.t. — > • 

1 1 1- .t '■) . iL-Ji^H^ im ■ |nI)E-C- ^ Z 

{ 0 0 0 5 ] 1/(1 o-C . < 1 ) ^ij 1 ffi^ima, fstn^^ 1 

— B$ lij: H K 1 0') 2 G S 1- h' N A n— I^-?-/^. jSGi-r h 
5 S r R N A 2- 3 - -^-^ j-^ fcr > i?:)rBlc7:).x^— +;■- 

2 tCTFSii^is.^pevili')— JS{i^:{i4^^$rfTtr Vm^U 
f— /L Fi¥# I F O 2 0 0 5c?:) 2 6 S r R N A-i- -J— \' t 
I, m-n 7 .t 5 S 1- R N A r ^ - I ' '■S. ififej- 5: C»\Si(?).X 

'^-''f—W)A(^')T^[ii-Tmt:'h'4i>.. 

(3) ^Hfi'^^gllfla. Pii::Vl|#!:-3(-7ri?il.atI.:?5KW|c7) 

3 ^'.) 2 <:> S r K N A -r n — Y t ■!;. j5(J;-t^ > 5 S r K N A 
r 3— l-?-&jSiT;-t^.hi7.)|iaiOX's.— -9-— ^Hy{C/.)j5C 

.7n ( Saccharomyccs pttstorianiis ) 9 i 'X'.^- h V -f > (" 
B S 1 3 3 8 S'.) 2 0 S r K. N A -> n - A. iSfl;-!^ i: 3 
S 1- K N A 2: 3- ^'l^SiS(^;-¥■i:^^)Rl5'.).X'^— »f— ffit* 
<7)afc7fid^iJ-C%P,-5>... 

( 5 ) .qfi'jfj^JJti. iSd5ilS-!^5lc>T<$i(.^piiiSfii^'Jf:) 
— J^^li-4^^a5$:fYt;-9- v>:?VT7-f -tX • /<+-h.X (Sa 

(.•< :liar omy<:t^s lKi>'atnis ) f -f 7 X b U -f > H S 3 8 0 
f^) 2 0 S r K N A ar 3 - l-f & iSE-f > 5 S r K N A «: 

■C'^>-5... 

( 6 ) mbc?)imix. vmym^^-ivm^m'yi t. s r k 

NAar3-K-^.2,Mfe-r.v 5 Sr RNAarn- K;J-^ia 

5 ■ - TATATC TATT ATAAT ATAC GAT 
GAGGATGA-3" (P 

( 7 ) ^iloymVii. Tilii^^t'— /lR?ii^:)2 6 S r R 
N A 5r K-^?-^ jaC-Pi; 5 s i- K N A $r n— K-^-&iS 
> <7.)fS}i'.) X'<--*t-|SJs!|5^)jS(5H^iiI.<;«l75i>TJ.K'7.)ffi 

5 ' -GG'l- AtrrCiOTAGTATG TA AC AGC 
TT G A C3 A (3 A - 3 " © 

(8) igSi'.).?6Wi. ijfl ( 1 ) />^, ( 3 ) {CK*!4 2^iL 
TtiiSfiT-ffi^J J: 0 fmL/'-'f 'J sTjr h -^^ h\f>i i »(i 
-LIlI ( 6 ) 7Ac< ( 7 ) (-fC^iliSit/::.^'; d-^ ^U-^-J-Y 
> 2 6 S J- R N A i: •;) (m L /^.^ 'J L .sf-T- y * , 



•5.. 

[ 0 0 0 b ] **gBJJT-i;Sei-':.j^fc7i^if.v,(::ra t?^t^ 
iim.:^j:')31XhZ> :^imii. «u:f:)ififc7Hd?ii2:i^ihVi 

:^^mzi\S'> -X i . Saiki '}>7>Jr!fl#t niF'olyracrase Chai 
II h'eacl i.<)tiai(l:X h . I ' C H Slt-Vg-?' : S(. iMi(.« 30. 135 

0. m5 ) ^pJiiz I xmtry^ 1 1 , 

[ 0 0 0 7 ] 

( 1 ) rEi.^S^b'-/l.iSfS:. -f v^nv -f-t:.?. • 
.'nA'^+'.X ( S;tix:haromyco.$ baycuius ) . ■•^■ •y^VD"' -f -t 

r K' N A -r n- K-^f'S.iSfli-r t 5 S r K N A xn- K'^- 

■^h., mWMMZVX, Mspl. S<:rFI'2:fl|rfl-C$^... Mspl 

— h Tli5%«* b- /I. fi#{,± 2 i r (C Tfia $ it h ... 
(2) Tffi.%Pb'-;HS|£S, •^- -//I^nV'f ■t.x • 

■bU'b'vX ( Sii<"i;l)aronivr^ c wevisiat^ ) . ■*f-/^Vl'7 
Y-t.X • (Sa<x;lKir()niy<;es liayamis ) a)2 0 S 

rRNA$ra-Hi-2.jm7i: 5 S r RNA$:3-F-^- 

(^fij^lS) DNA S;-<iu<;-nciiis Systeffl(LI-COr:.M:M) i7>:^ii 
$r?'JW-!J-^ I fes'/TS' '<5GiL;^^SSi5d''|f';)ffl|riJtt$r 

"■'•'f 'b.X • -fcl' b'i'X ( Sacchari:imy(::es cerevisiac ) .S. 
lf-*r -/fjO-7.i x ■ .'nA'-^.X ( Siiccharomyces bayajui 
s ) > i^.)1U|fiM<|:2r > . TlS?6i» b'- ;l Umi 2 
.5' -f 7^(- 5]-iii;$iL^, ,. fid?ij?:)3i :i gnij-Jd. sd^iiS-^ i ay 
1 0 ] 1 ] 5 72JH, titn^^m ] 0 1 SB 

115 4#Q . s*?.) 10 1 mufj^^> 111 

21Sa. lI.9i|*-^-45')l 0 1#@3^-^, 1 1 1 3#Q. iC 

^iJS-t5£7:)l 0 1 1 1 2Sg-C'.f)'S.... 

t 0 U 0 8 3 < 3 ) ( 2 ) X'^M L tzW.nc/) -) t> , |n] C 

(illiBiU^'.):?fa;-C-3lli6!-C 0 ^ v -f V- .> or ^.^LSgE.^'i) 
ti: . mm^T 0 lkl<^ 7 (c^ L tz h CAi—mX'h 0 . Zil 

i'l) mt^i yi7)Tmfmt:-nmmz(7.)i^\'c Rig 



■ociD; «JPaooiooe6e4A_j.> 



( 4 ) ^^t;a2 0 0 1 ft 6 8 4 ( F' 2 0 0 1 - 8 (-. fi4.il 



U f -7- l-'Pii!;Vl| r mm 8 lC7T^-r .. f.H. L , w i')7" ^ -f 

•7— {i w;'.)i,i')(i|3?>Et5ii.?. iji'.rC'ti':: < . 2 b s r K 
N A-1- zi- i'iv:jji^fid?ijc7)Li?:)-r'ML{f3'/'i;f>-4M, 

'i./.-i-rtTt-i-'S.. ( 1 ) (7)-}smiTmk7.^—*r-m&c» 
■m\l-Z'^9-> l-Jtf^r'S.^'ra-C'. KniTtiffiit'-^LiMi 
. l-yj't. :^;yiierirl)NA7./^--if-p(jjjS(7:)Tiin*fe|Si¥b' 
^xii!my>M)m- .-t >r.tfl-^r -s. t v > fsr 'n-c«^''^'::^ii; 

( 3 ) ( 1 ) c'y)m:n'<r-.hvxs>,y\c^>yi'e-> l-c . ••J-y'> >\ 
*•> . ( 1 ) -C-Jfiig L j?:^*!) 2r 7X1 - 7' > L T . 'h'mi.mP 

f-;i.pti£')i) N .\lzif■m^■\^:^c:•*r■^'>'^^ r')y^ -tf 
1 {i . i:.vij£'.)*^5//i 4 3 2. miii^)m/Am. 

%W^2:^m, h-1'D>'-*J"iLil!4^:. iSd5iJ;7)aaj.J'/seiH:.ini 
cDNA... e<W.7>nNHi46IS^b--;Lg^«BF 1 f:)ffi^ij-r'*> 

Be.''')#"-2{i:. Hi;.Vi)5'.)*t?/^»>l 4 2 9. 
t^lfiS. «S5^)^W2 4.:|S, l-.t; n>'-A>'E«f!^/;, WL'^'l^M 

mtt^MKmu: D N A . *!iaS(A>' l"iEP.?6Bh'-'l.Ptt I F O 

2 0 0 si7:)fi[;^iJ-r-.r>-7, ,. 

[001 0 ] RViMSr; 3(4, m^M:^*'! 386 . E 
fii^ijf )®Si*wiiomic E) N A . mm^Tmmf t'—H B 

*§//i387. %immmm. m^)%W2-4^m. h 

>•/ /y Q V < -fc ..7, - .f N*.x h 7*.3f X { SaccharoBVces 
IWil()riainis ) 9 i T ■ 7. 1- L- -f > C: H S 1 5 3 8 iOiK 
"^AXl.h.. fidiiJS¥5{.i. fiii?iji7:).j4.$7'/i 3 8(-, . fid'JiJ 

.Vl)iJ'.)^?fyy»i!«rK)iiii t: i:> N A ^i^'^f y fj O"? < -t .X ■ 
' N-V-h .T. ( Sa<:c:l>an>ii|\'(:ws hayaniis ) C B S 3 8 0 i7.)aE 

'?|JT"J>.S.... 

[0011] Wmi"(At, i2.9li<7)^$*>3 0 , K.9t|<7.) 

^':)Mifl7/'aeiiomi .:■ D N A ... l^mjfTm^^- f - /I I 
F C) 2 0 0 3 i'.ffi.'vij-c -5. „ SC'/iJit-!;- 7 {4 . K'/'ilf $ 

J'/lKM*:, E5rJ:7ia»>;>.?eiioinicr)NA... W^JfTm^. 
RSt'-/L5*13:C B S 1 3 1 3i7.)iS.5iJ-C*.>^.„ 
[0012] 



^jrlfviii 

l- lfi.ttpf — ;L iS^lii') r K) N A .X^— 'f— ffifeK;^') I ' C t-.> 
itet%l^;).1iiJ|!R«f55tUft1r-' -i - > i'llt^c 
TiHii^gRth'-/L|!tfi9:BF 1 , Tiiiii^gFift'-/l(^^?:BF 
2 , Ffii.^Pt-'i-Pttc H s 1 5 1 3 . YmM^^- 
li Bf fl^ I F O 2 0 0 3 . ■■> fj □ -' i X ■ f V-T. h \) 'f 
7 X- ( Saccharomyix^ pastorituuis ) i 7" • .7^ h t < 
x:^ H S 1 5 3 8 KlM.^Mf— ;l. PliA I C : < • 1 u 3 !) 
b . TlTiT^ISif f-/L#^f NCYC 5 2 9. TiHi^feS? f- 
4 fif#N C- YC 1 0 4 7. Tifni*&S?b"-/l, I F O 1 
0 0 12. y ;^n-7 -f-t .?. • ' ^-V•-^.7,(S;^(:d!flr•:>^Iy<:«.s 

Iwyantjs) C B S-3 8 0 /iL"^-'?" ••/ ;^ \1 ■? i -L' X • -L' L- 
b'> X ( $accharoiii.vci:-s niorovisiac ) X 2 1 8 0 1 A 

[ 0 0 13] htmm^m'ihtxvmm^m^zxi-^mT:^ 

jti"'.i'.)r:) N AJlbajti. Hoi riMti aii<l Wiii.sl.()iiC7);:J5-j3= ((;«r) 
e 572(.7-272 ( 1%7) ) ( - fa! r. "C tf f- , C I :> N A m^l 
-'30n.?//.'.l*-MM(-. TaKar.'aExTaq ( ^Etir^tS . l:il!!ijn) 

■f -?-,:7.)^bS;{4. 9t^-Xm. l.FKM.S-7^ :5'0'v'f .7^n>••- 
^.^— (FEM5 Microbiology Letters) 1 (C0Bi!ci')7' 

7 < sa^ij$-)4Jv>-c. -^rr^n- t-v-^ yn'j— 

IINTCDI. SYSTEM PC-.WO'rffIt >. l^lsRJCSrif -.'j^.:,. m& 
''^mi. 9 4X-5^riaf.)^14£*. ?)4f:. 2>f3 0fM?g 
oy^~ 5 5 C ] 53- 3 0|4fBl^:)7' :7 -f -e-i':>7'ji- >- 
7 2-C . 3 it^c>y^m<^Z-oyf < ^/ il ^ 2 < f 
il 'iT-jfz., KJCt:^. 5 /I ] CyRSLtiKz t . T?5o— .7, 
^-'/l^Svl^SftSrlTt*. x^>''*7.Z,7'DV-f l-'T'DNA*- 
.ifcfeLT, tiifi-S$iL;''jDNAr5S'2.t/-.:, -r£7;>f^S:, .i^-:) 

(I Scr F I (mmmXCj: •) , 3 7 'C. 6 O-Jj-taRiC 

7'n-?-f K-C-DNA*:ifteiL.-C- Si|l3iP«l;)jrr'N^-> 
rJ-b$5L7-.:... 

[0014] '^<^)lM^im ^ I fz.: y i j'/.^y, iB)1i^, 

W.^ix7^Zt(7)9^imM-^ii.fz... ?'iv-y i{zli, TUft 
i5b'-;H?.-aBF 1 . TlHi^fi?b'-/L»#B F 2 . Twi 
.mb'-/l.'PSC B S 1 5 1 3 . Tie.?fiPb'-^LSfa 1 
F O 2 0 0 3 , T®5^Pb"-/LPt* A TC C 1 0 5 9 
6 , Trio46|!^b'-/l.##NYCY 5 2 9. TM^fi^b'- 
/l-POtN Y C 1 0 4 7 . Tffi.?&Pb'-/lPS I F O 1 
0 0 1 2-^^m,L . X/l.-7"2(-{4. TtB,?fcPb'-/l.pa 
C B S 1 5 1 3 , -9- y /7 0-7 -f ^z 7, / F [J 7* .7 .7. 
( Saccharomycws pas l.ori anus ) < 7" • .7^ F U -f > C 
BS 1 5 3 S*'®L-CWi/--,. 
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( 5 ) nun 2 0 0 1 .S 6 <S 4 ( P 2 0 0 1 ft 6 8 4 JL 



[0 0 i 5] rnm^M^ 

TW\4kP^t:—iimn^)2 (-> S 1- R N Ar U— V'-i'Z,mi7: 
-t^> 5 S r K N A a- n— r-,iZ(Irr>:f)^c/.iX^—\r 

Tm^i!^\L-i\^WY' 1 . TiHi^l^»t•■-/l.(^*ft I FO 

2 0 0 ^. Tmim\c-ii mnc d s i 51 3 . ti- 

us) y -f y ■ Z h U -f Xl" S 1 5 3 ,Sc7) 2 6 S r RN 
A2:V-\<-^-Z>mi7i:Tc 5 S r RN Asr li— 
-1^^: v')fn|i?;)X'^-H.f-fRlsj{<?:)tsl5PEl;Vflr i^',* L fz.. 

/j»»^i')i:>N A-WjtUti:.. Hol lman ;in<l VhislxmCf.y^m (Cwi 
e 57267-Z72(l':)87) ) tZ'^t-rZH-^f::. N A?f??iSl 

-TOns/y-dSri^®::. TaKarJaExTa-^ ( 3§:fJ:i*i{Si. Siifl/S) 
5rffl('>-C7 n hr7-/i.jin*;){-JxJEi7?mrPl5SLf-... 7 v 

^ ^— J^>&C!t(l. KKHS MI(>:ilHmUX;Y LtTTEKS lOS.l'W 

?'tt-.i'.)lf;(l(;KAM TKMI> (3INTWII. SVSTKM I'OSOOS-.fflt > . Ifi 

9 1 C . 2 'jl- 3 U #(?S]^'.):S:fl;- 5 5 C 1 v)- 3 0 f {••|ni«7.)T 
5 -f -7-;')-r - - '.; > i?— ? 2 C , 3 >i-fi51^')^BS;J3cJt:-5') 
74r2 5+;- < IfiL, ^fBLf^r^ -f 

-'-iiZillzm-^l^iL'r, 5 S r RN AS:l,f 2 6 S r R 
N A arr?- \'t^iaWilLnc^->i:>c'rZ'-/p-i.i.yr-j:\. K^ P C K. 

r(k<^)i^^\> N A 5 0 O II , T A 9 a — — > 7' 
•^f- v N ( 1 NV I •I'KOGKNtt) (Cf^iiLS7 
I'PCR2. l*2>Ltl. '.;//— Hz*- 1 ;Lt 1 7 T 

-ir 1 ;« 1 . \ Oy< 1 'Wcflni. 

1 G 'C. — D^JES-tf-/-?:^, -?-i')2/^ 1 to. 5M ><;1. 
r l-x.^' J -IV 2 /.< i $: i,{;;±IJ^iSINVa • F 3 > 

2-C, 3 0#B}*!iWlflgL , .;'<;ff^m^vi'.)7"^X5 Kc7)j[v'S 
... f J^iaia L ;^c:^li§iMi{c S O C- iSia ( 2 . 
0 % T r y t o n <? , O . 5 % Y east E x t r 
.-k: I . lOiiiM N;iC K 2. 5iiiM KC 1 . lU 
mMMsC 1 6HiO. 2 OmM % 1 u c o s e ) 

2 5 i)U.t. 3 7 0. 6 0 JftaJch :) L f^?^-, 5 
0 j« '4. Ill 1 T >• t > 'J > S.t.'=^4 0 n a ifi 1 X - G 
a 1 2: L B ^W^mzMm L . 3 7 C . — (Si** S L 
fZ: 5iicf.:[^lEc7)=JO--— * 5 0;.< s - m I T>'f> 'J 

> *■ ri-tr 2 ifi 1 L v>mm-^mz\m. l . 37 c . — la 

L im\k . .-/cRW J: TV 5 1^' 5 - ^ ••/ 
>• (QUlAGENLt) S-W^'-Cr:?.?. 5 K}ltItt}t7t.•. 
^i'vil./>7 K^.>— ^$rIR';) , mm&^^c oR 1 
3 7X\ 0 0:/rRi<:JiD $-t>/^m, 7-;!y 

. 2 0 S r K N A 2r 3 - iSGi^ .h 5 S r R N 
A 2: r? - K-r&35(£T=->: f.)Ra«^).X'<— 9--|Sfe5{>f>''4f A$ 



[ 0 0 17-} I <?:> J; fi i:: I. -C 'f 5 i lt-j r y x 2 H $r MM 
>: L . i- - J' X > .-/Jx/s:!' i-i z ^v- 7-: . > - x > .x 7 

^ -f lilKDll Inlarwl IKv iiil3 FcrwaniT 

7 < V— S.Cfir;I)41 Iiitar<:-<J [)ye LatMi-lod mB fievorsc- 
7-:7-f v-v'njSfSUi^jS. ro/y (fli) HI^)-!-, i^it; 

?I5«iSe<iiji Tliftnn ( ?j:lf:il5ltf ) l.oii.v-flwKl ( SrfJ ji+f^) (.ycl « 
SEQUENCING Kit-LC(EPI CENTRE TECIINOLClGIESUifvJ) -r 
WUV-j, iii:Sfid5iJ?^7t;<i. 4000L LoiK rioadlR (itiifSj 
^) DNA Se<|UHi<.in.v: Sysl.eni (l.l-dlBttfg) *ffll>f::, 

o> 2 6 S r R N A -r -J — Y- -J, miCT- b 5 S r R N A r 
. n— \'^-^hHWiI\-t>y>V^(^)7.^—^—W!t^'i^^^^ 

[ 0 0 1 9 ] fid''JS^-¥- 1 «. TMi^gfSh'-/l pt^f^E! F 1 

1 F 0 2 0 0 3 (fm-^wji^x -r TT-r .. PCf i|# ^ 3 a . I'la 

^l^h'— /I S*#C D S 1 5 1 3i7:)liiSfid9iJ*v7<-4-,.. fid^ij 
•1Sr;-4{j:, -^f y;^n-7 < -tr .X • /\.X 'J 7" >{ .X (SacdKi 
rooiy<:«s i>asl.()ria(ius ) ^ •{ 7 • 'A \- U -f X:" K S 1 5 
3 S £?>iii^fld5ij *: .7<1- <. iSd^iJ 5 1,± . ••/ // a A -t 
.X • >\\"Yy^ (Sa(:< :liaroiii.v <:es Iwyanus ) G H S 3 8 0 

i5')^i1SPE.''"||*'7iT^^•. . 

[0 0 2 0] ^i4i/5lJ3 

.^li£f'?« 2 i'.)is.^EBn^!ij5'.)HJ|i5)f+:2rit'K L J^^.^- , Js.W/i| 

K 1 h rai.?tffi^i:'-/i.pia: l fo 2 O O -^y>7')\,-T 
t . TiBi^eit'— /L-si-itc D s ] 5 1 ?,\t^r->fj □ v < 

-t .X • > 9 T X .7,. ( .Sacc har ono'ces [iasl(> rianii.s ) 
^ i 7 • .7. h V i > C B S 1 5 3 SC)7')l — 7 (-;>fp.5 

fSRij-r^^tC. PC Rs?:>J^i|{.'ifH(-^7'^7 -f v— $■JS3|■L •^!• 
l3S^L7^-... 

[0021 ] fid5'JS# 1 i> .> , DNASIS ( niV7 h 

H F 1 ii>;^7')l-Tl.zn^^'^ts:mn'xmxLtz. 'icf> 
iii^. fid^iJ 1 ^:)TM#ff?h'-Hfif#B F 1 c7)2 6 S 
r R N A ST 3 - K i"-?, itfcT^ > 5 S r R N A $: =? - l-tTj- 
^.iSfii^i: *^)|5|^'.) 7.'<— 9--p.t^i7.)SfJ;T^@d9i| J:.i7) l 0 

2 l#B7^>'i^>l 0 3 0«Eli-C'f.)lI.WJ^S?E"LV-^„ T7 

L7i, -^eKL^iT V -f -e— (Dc7),t- ij n ;X ^' u ir-l' Md.'V'l 

[ 0 0 2 2 3 . JSfW-C: ct 0 . fid^iJIS-^ 3 * i 

>:<C.TlSi.5fcPt;-/l.PttC BS 1 5 1 3'r^t;7';L- 

7i-i^^fi^rjrai.9ii5rii*i=nL7^:. 't-i?')^:?^, mm^so 
TW\4m^-iimm': b s i 5 1 3 2 6 s i- r n a *• 

O— F^SiSe^-h 3 S r R N A 3— F'-^ «,ia(K1=-i: 



*XXZt. <JP80010ae684A I., 



( (-> ) t^ra 2 0 0 1 8 b cS 4 ( F' 2 0 0 1 - ft b 8 4 JL 



T'^^ V '7— (2)^'.).^ U .X U .^--7- KHil.^Jl^:iffi:>'i|iS v7 

•7 < V— hUTii, FEMS Mia'ODIOLOGY LEHERS 10h.2^ 
V*mc7:)43(c^l7;','-$iLT ^ ^Z> E T S 2 7^-7 < V— r 
filffl-^r -S. 1 > > L , li'iii! S-lStiS > - S-D£ L ... 
I. fzTy i V-®^)r/r li 3- 7 7 l- r>r ^ l-fid^<Irffi?iJS-^ 

[0 0 2 3] mtmi 

2 . VmymiL-fiUac K S 1 5 1 3 , Kfij.^K^f- 
li mn I F O 2 0 0 3 . t)- v yy D V < -t .X ■ y vT. h 7* 
^ ( Sa(:<:han )iny(res Pfl^^jipHajDls ) 7" • X 1- 1^ ^ 
> C B S 1 5 3 8 , y >>n-7 < X ■ -t U b'> x (Sci 
txharomyces cerevisioc ) X 2 1 »S 0 T A . JiTfiT^fir- 

haromycesbayarms ) C B S 3 8 0 srfA^tCffll i/:^.. 

[ 0 0 2 4] ±^nx 0 . %hkm 1 h NmCD N 
H ... F' c hi immm 1 1 mmz'if-^ fz ... i> c 

(isit/::!) N A^mt&Ltz. yfi'^^m^r^tznm^ itz 

SEUUENO: I.ISTIN(; 

(110) Asahi BrewiTios.LtxJ 

(120) Novel ol i ijoiiucleol ide lor di fTf^rwil i al i on of yeasl.s aii<l a 
(lit r**reniial.i()Ti net.tKKl using Umra. 

<B0>, 
<lbO> 0 
<210> 1 
<211) 1452 
(212; DNA 

(213/ Bol.loiii r^nnwit. i n^j; yeasl. BKl 

aoo) ] 

cciact^tast taagctssta asa.^ccts»c c:^Ki?:ta:?t^rt. agtgggt.s^c cat^icsc.^taa (X) 

a(:1.(:a.'::.v;l;:;(: i.iicciatx. l.l I al.l.lcl.l l Li Ui U I ll it. iiliil il il. iciaj^t.iicl. 120 

L*>><-ii<-<-i?* i ,*:i(:l*iaai(.*(: <:aUia(:1.aa(: claccal U:::l al l.(:ar4aaaa at.i<:5^(:a{:l^ 180 

tccagctsca ctcttcttct .j;aa.£;a?;ttaa gcactccatt atgctcatts ,s;:^ttsctact 240 

acligal-ai.'yt (acaaacaal al UriccU.xr gaiaticcla caaaaaaaaa aaaacacicc 300 

g;::ilil.i,'l.ic U:lU:rcl.c(: all icrclcl. ciiciacjj^i tAal(:cLl.i.c (:<r(:il<::4l.(rl 300 

ttttctacac cctccittta::: tt.^icttcttt tUcttoxr. ctttcct.^icci ctaacatt.tt 420 

o<-<:iJ«:agl.a(: acial^c.^jai cglaj^l^acai ciiacaaclx: <:;:i<:a l.a(.<r;:ic .'^ilx.^Jtccaaaa 480 

at.tUirl.ics: (:<:aa(:(:a il^: <:alAl(:i5jti aastiiiacat. .vji^l^il^lal i -^(racL^Kci 540 

attc:atctt;^ cacttttcct ctttcttctt ccca.cita:*:cc tcatcctttt acgctscctc (tOO 

ictgcaaciL .'^jccraicai-ca l.itrccLagaa act.gcrcalii aclLaaaa^ia aaaaiglx:cc: (M 

ca^rigttcac isltx.acisjl i(:a<:iUi.c:l cii^caicii 1jc:ii;:;i;La;ia aU:.^^U;:it ic 720 
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Tjm46S?b'-;Lfi[?#DF i . Tim^R!?b--/iftf.^E>> 
K 2 . Kttf SiPb-yi im l K ( ) U O 0 3 ( 1. — > 1 . 
5. 0) izc{)7iif>)l 1 00\yvc'u<>]'7jmiii$iirz. 
±jSM75tr:7>f v-®5iy<3)r PC R r 

iU>.i: 'i (2 . Kra.^iS* b— yiPLi-c: B s i 5 1 3 . -^t v 

//UV-^ -t 7. . ys.X I- 7 ( .Scn::chciroin> CCS pastor 
iaiius ) 9 < r ♦ .X h U >f > C B S 1 5 3 8 , ( U — > 
7,9) Kzc^vM^) 1 0 0 Q h p Kr/t^a 5i L/:: 
[ 0 0 2 5] 

[ m\omm *^bJJ(C J: O . TiHl^S^b-;l R?f^ D F 
1 . ( ' B S 1 5 1 3 . I K () 2 0 0 3 . ^f '*i)\i'7 i 

.X • -' N.X.'h T X X ( S:i(r(:liaroiny<'es i)aslor "Kinus ) ^ 
i r ■ X h V i > <:■ B S 1 5 3 8. TMxf'^y ■/ /; a v-f b 
X • t \\^'Yy^ ( Sacclia romyc eslKivamis ) .^^ < 7 • X 1- U 
< > C' B S 3 8 OCi') . 2 6 S r F? N A -r l-f^oSfJ; 
-r > 5 S r n N A Sr i; — Hi^:, 31(^7- 1 oyc^oyy.^—^' 

i tzlt—^ ^m^^fz . K iHi.^iS* b - a r ;r1«-r -S*:^ 
fctA-^i?d<ftSii)^c.-. 'cLT, 'riti>>^7:).x^~-t;--pm*-^:*^ 
?ti)fl^.)7- V < r ffl I i'C . 1^ C F? aiZ'CifiJg L . ^ ^) 

-fimm>^m. \^mmtt>:c^o. h^-fi^mt-^-^sh 
n''smiz±^ykni^^^z> tc^ytm^tfTb z> ... 

[ 0 0 2 0 ] 



( 7 ) t5f7a 2 0 0 1 - cS 6 <S 4 ( F^2 0 0 1 



- 8 6 8 4JL 



iJlarJilal I 1.1. l.l.l l.<:aLalr aaci::i:Jt( aUI r<:l.:^l.l.a?i<:l. al a::;t.'^^fial..^ agcl U.lch: TSO 

aattctrtaa acttataaaa ;;cact«:atst tt^icc^ctct J3ii4s)5t:^c;w aaciaaact;;v S40 

^viac I. .t:l.< .i^^Jtcaaa l.cc I. llcac^^jclc^ ;JL^:aa;:J(:l.h:g l.gaaa.'^cccl %0 

I cl.cl.l.l laa <:(:(:al.(:U.l.^ <:aa(::ii.iaana ri^i;i:iaa.-iaa:i a:i:iaaaaci;iH .'^iaaaal^w.ifi %0 

aatatuiaaga ccacuiita^ita aate^tacac tcttacacac tat«:at<;:ct<:' at«::;?tatatt 102C' 

ataat<isata tatacaatac atrf-ttttac i:c^satcat4:i :^a:rtt.cttaa sacaaat<iaa lOSC' 

Hl.l.lalaritag acll-r^iLt car^ l.clacl l.<:l.{: U:l.aaa<:l cv^ :*rA:vA::^c\.c <:Lg<:(:a.'4l ac 1110 

ccacttaj^aa cisa^iataaaa aaacaaatca sacaacaaa:^ ;;cttaatctc asca:^atx::^ 1200 

acicaacaa.s;^ ctactctact ;?cttacaata ccccsttsta catctaa.^.c stataccuiiat 12(-a) 

5J!al.l lalccc <:a(:;:;<:aaaal ;j:a<:aLl.v[<.*aa l.Urjjcc.asJjca a^jcacrcciiajj: ;^(:(:l.n(:<:5*(: 1320 

Ccu:i:^te:acc:- jTtt^ictaj^cc t:^ctat^::^t cii,t;c::;ac:^cc acaa:.;;^ao^o cttattcsita 1^.^ 

tccatctata ttst5;ts;?a:^ caaiisaaatc accsc;?ttct ^i^icatvt^att ct 

<210> 2 
(211/ 142) 
v212> DNA 

<213> hJoUoiu fVfrnienlirig yeasl I Fl 12003 
V400) 2 

{:ci;i(:l.^i:la.-:;l laa.':5<:l..v'::Jlla aga^vKrcL^ac CJUL-^'laijl.'^l a::iL5^.':J;^l.:^i(: (.alacijcr^^aa fx) 

acl.ra.'^'SjUc l--(:;i;il(:I.U. allLct II 1 1, lli.tll.m.l I.I.U I.LU.ll (:la;^U Url I. 120 

Si?cttcctat sctaaatccc ataactaacc taccattcaa ttcasaaaaa ttc^icactat ISO 

<:<:a.V(rl .v:(:a(r U:l UrllcL-ij aaipi2>'li^a.t: (:a<rl.(:«:ai la l.ji;(:l.<:al.i..v:5j ::5lUc:la<:La 210 

cl.l..v;alal;:il acaci^icaala ll.cicctorjj; alaUcclac: cwaaaaaaaa a(:a<:l.(:(:.vi.v'l 300 

tttsttctct tccctccatt tccctctctt ctacj^^ittaii tcctttcccc ttc^tctttt S(SO 

t<?tacacc:ct cgtttastts cttctttttc cttcccgctt t^ctscacta acattttgci:: 420 

i^cajjlacarl al.a(:;:Jial(:;:^l agtacatcll. a<:aa(:i.(:(:;:5<: al a(:<:;4:(:;:il.f: j^ccaaaaal.l ISO 

Lacl.lc^itcca accalhrtral al.cl.j^l laa.v: Ulacalgia lal.a lalLvjc acUj^clal I. 510 

cal-cl.i.ijcac ll.lU.cli.l.L t.<:l.t(:l.l.(:<:(: a:itaij(:(:l<:a U.cl.l.Ltaci; (:U<:<rU:l(:l (lOO 

scaacttscc atoatcattc ccta;iuiaact gccatttact taaaaaaa^ia at;^t.cccca«:: 6bO 

l::Jll.l<:a(:l;:5l Ix-aclijllca <:t.l^J[i(:t.(.l.(. acaLcl.ll <:l. l.-ijl a^iaal r ;:;U.v:lL(:::ila 720 

glal.t.tlt l.l <:<:alal(:aaa :j:;^(:atg1 cel. gtlaaclala UllclcaaL 780 

tctctaaact tataaaa.i?ca ttcatgttt^i ccgctctsat s^tscgga^ia aaactgctcc .S40 

atgaagcaaa ctstccsss*:- aaatcctttc acgctcsgv*^ agcttcstga aascccttct *XX) 

cl I I laaccc al.cl.l.lijjcaa cgaaaaaaaa aaaaaaaaaa aciaaaaa.'Jiaa aalaaaaiial %0 

aiiaaagacca aatagtaaat ggtacactct tacacactat catcctcatc gtatattata 1020 

atiisat^itat acaacacats tttttacixg satcatagag ttcttaagac aaataa^mtt 1080 

lal.a;^aga<:l l^il Urajjlcl acl.lclcLcl. ajiaclarJ^sJt^rc f.csji^clcrl.g ccra.viUKxrca UIO 

ctta.^iaaga aatcuiaaaaa caiuitctagac aacaaag;?ct taatct«::ag«;: agati'staai;: 1200 

aacaaggcta ctctactgct tacaataccc cgttgta<::at ctaagtcgta tacaaatgat 12(v0 

lial.ccrcac ,v:<:aa;ial.«^a(: all^JicaaLtc g(:<raij(:aa.v:<: acccaa^^ifcrc l Uccj^ccaa 1320 

gl.ti(ra<r(ri;it 5J<:l.a5Ji(.'cl.g<r la l^Jigl Icag c^^c^cchca a:Ji5J:acgc<:tl. alUrglalcc 1380 

atctatattg tgtggagcaa agaaatcacc scgttctagc at;^:^attct 1429 

<210> 3 

<211> 13S(. 

<212) DNA 

(213) KoMom rermenliTig yeasl. (:i>S1513 

<400> 3 

c^lactgtagt taagctggta agagcctgac cgagtagtgt. agtgg:?taac catacgcgaa (SO 

a<:l.(:a.'^i^Uc t.vjca^iLcllL aiatttlttt LU.ljjcla I.I. cclclaUcg UcaalUrac 120 

gtijLaacijla <:<:al.l(:gall. irasaaaaacc c^jtaci^alcc a.'Ji(:l.5i;(:ac:Lr Mtlcclaaa ISO 



OCrO: <JP2OO1O086e4A_J_> 



( ^=5 ) *jra2 0 0 1 ft 6 ft 4 ( P 2 0 0 1 



ft t-> ft 4 JL 



tktcctixs atcittccttc ccct.f::c:^:^tt 

ac'Jiijl.l.lacl {:l.l(:;4l.(:<:ll. lUrl^cccjic 

I U:<:I.U.j;atfi al-calccc/^c aclaacal 1 1, 

tacciciatccs tUi:wcscst cs<:icaaaaat 

a.cKtaj^ccat cactxrtttt:^ ttttttccr^t 

(:<:l^(:l.fifi.'j:fi .viacccfiflcac l.fl<:I.U.I.l L':l 

aatcaaaasc: ctt:.ttcca<::t ^itticactictt 

ctctte^rtaa ciato^tagtt tsta;^t<ittt 

a :4.<iH .via .-^ic 1 1 . 1 c l.< : a a 1 1 < : 1 1( : ar^ia ;^ 

t cc sa aa iuiia »:u:ia:;:cia c t ;ii tt 1 1 1 1 a a 

cc^::s't<iasct ttr^taaaasc cctt:rt<:itat 

caanUrgaaH ;iiJj(r<:agl(: Ic: aaaaalanU. 

.^^{rl ^M.l fical a<:l.a(:(:n(:l.fi (•(:;-i<: I ac^iac 

Scu:ai:ui t aaa at t t<it a.t;a:^ cm:- ttst tcnf^ 

t:i:\.:irA::vi\jt\ aU-i.v;<:(:(:a<rl La^^aaaiiaaa 

I (:l.(:a.'4(:a.':^a Ijcr^jlaacaac aa ;,;.•:;:(: I aclc 

a.srtc'JTtat cn; tWia t,i;a t tt a t «: ccf"a c '^cn 

{:aag.vl<:(:l I I. <:(:.v;(:(:aa;:il.g <:a<:<:5J:ll.g(:l. 

a(:.':;(:(:llal.l. <:;jjlal.<:(ralr Uii.':?! L^lgl. 
sattct 

\210/ 4 
(211) B87 
(212; DNA 

C213 > Saccharomytres i>as1x>riarius 

<400/ 4 

caaci.vila.'Lil laa:j;(:ls;.i;Ui ajja/jjcclgac 
act(::a5;:^.£:c tgccu'iti::t.t.t atattttttt 
c t ..vj 1 aa c-l; I. a( : cai . Ixr.via I I c a.-? aa aa a < : 
a.vuig<rl.al.v;(r acaacacvilj; cal.Lsjl.l.Ua 
tttctjcctcc gatattcctt cccctccsst 
ctac^ttta ctcttr^itoc ttUctac.::c 
<: liLcc [AA.'j^. aaa ix.aUrcc /^cac Ixiaca I. 
cttacaaato csaagaccsc stc;?acaaaa 
ata:;:stascc atcactcttt tsttttttcc 
I Urcl.^^irl.aa .'^-^ijiiacccaac aclacU lJl 
aaiiatcaaaa .sjcctcttcca ctgt.acac.ac 
ctctcttj^st aaaatcgtxis tttstagtat 
a 1 a.^aaga I g aji^c i . l,l-< : U: aa t .t-c 1.1 .ca 
{:al.5:J.cii.(r(::4a aaaaaaaajta aci.viLll.cll 
tccg^rt.aa.i;c t.tt.srt.aaaa;^ cccttst^ta 
gcaaalc^aa a.vLg<!<:a.v!l.(:l. caaaaal aal. 
a;:;<:l<.':;l.lii(:a lacl-accacrl. a(r< laca a 
a .cjaciuia t aa aa t tt a t a:sa .sa c 1 1 :^t.t ca 
Lcc l;:i<:<:a:;^ I aiiUi'Jicccac i.l.a;4aaagaa 
a1x:l<:aj!(:a^ alcr^tjiacaa (:aa;:^.t'(rl.a(:1. 
aa?;t c^i a ta caaat.:;a tt t at cc«::<::acsc 
( r caa \.l [x.a^r. ca ajj t. : ac ( M.^( : 
i;a(:rJ[(:<:lLal. la Ureal, <:lali;l.l.^l.v; 



l.v;<:lUal.vjl. .v;l.a(:I.Lt;<:l.|. an<:lla<:(:l 210 

tttttttttt ctt:^tttttc ttc.sicacact ^00 

l(:.':;ll(:aa l.|. <:<riTal l.al L <:(:l 11 Ic-cl 300 

(:<:(r:^(:al.a<.<r <:l.al ala lirl (.cr^laracrcl 120 

CciacttJittc .Euitc^icctca tttcttatxit 4sO 

;^:.^ctat.atat ?rtatatat;^t cttctttctt ^)40 

c I ill a la lac cl ac I cacac c^l.aac: Uraa tiOO 

tcictcttaat c«ioctt«::cat aai:-.tctt5:ct i-M 

tt-tts^rtcaa ^Kstacsccc cacsaactat 720 

Laal.j^<:aa;:'(: (rclcaUit I I I ccc-^iclclca 780 

actatact^rt cc:^;:^;;:caaac tctttcr^cct .S40 

ca.^osc;^tct tt:^:asca,«;a aacaaacuias 'X)0 

S5;:^iaa<:l t.a:^ (lalcaccacc i.sjl.<:l(:U:aa %0 
cca'^ijcl I l ac <:"c::^j^alca1a <:a:^al<:l.laa " 1020 

t cat ac t cct c ti: t aaa ct a s:^c t<::«:: tit;«: t 1 0^50 

laaaaaaciia al ca.'Liacacic aa^j^jgcl-laa 1140 

laclf^cl lac a:il.accc<:;j:l l.jjlaca h:la 1200 

acUitsacatt ^icaattc.sjcc a:;'f::aa:^cat:i:- 12(*;0 

H.'^ccL'^lcLal. ;:;'4tl<:aiic.v:a c^lccacaaj^v; 1320 

'^^•i^r.ii;iH:4ii aal.(:ar(:,i;«:ij l lcl agcal.g 1380 



Tyi>e slrain (:KS153S 

rvjasjlajjUl a.v;lg;:ts:l'.vUi<: cal.acgc-^jaa (lO 

ttt.tt.£;ctat. tcctctatac ,c;tacaattca 120 

(:c;4la<:lalx: casJfrlj'caci. cilMx.'claa 180 

(rl/i?crll;^a1.il i^lacLUcl lalLcllacc 240 

tttttttttt ttcttstttt ti::tt<::gcaca 500 

sctcsttciui ttccttatta ttccttttc:^ ^hO 

l.ljccciicala c<:{:ialalal cU cgla<:a(r 420 

atcaacttct tcsatcscct catttcttat 4S0 

stsssctatat at:?tatatat gt<::ttctttc 540 

Lviclglalat. a<:claclcac acc.-^ilaaclc (»00 

tttactctta atcsccttcc ataactcttg WvO 

tttttta^tiC aa:5g.§tacsc cc<::acsaact 720 

a.vjl.aal.j«(:aa sK-cci^ca l.^jl Llxrccrsjcicl 780 

aaaclalact. .vll.cc;:ti*ji;caa acLcU tciic 840 

tcas«::.?;t::stc ttt^icasca;;; iiaacaaaaaa 900 

l:i':;aaat*l'l-a .'rical.caccac <:lsj;l.(:lcl.(:a %0 

cccajjcllia c<:c.^.via Lea L aca;::al.cl.la 1020 

:;tcatactcc tctctaaact a:^:^ctccs::ic lO,'^ 

alaaaaaaca aalca;::acaa (:aa::;.ij.v»cl.ta 1140 

(:la(:l..'Ji(:Ua caataccccg M-jjlacatcl 1200 

aa^iatjiacat t^;caattcst cascaa.Qcac 12(X) 

lar^iccl.^cla Iv^'i.'tJ.ca.^cg aciJ<:ca<:aa5^ 1320 

t ii.ciajitcaaa.'S a;iaicac<:.':ic i:LlcLa:4cal 1380 



DCXUID; < JP200 1 008684A _ J_> 



( ^r) ) t^Ua 2 0 (■) ] • <S 6 8 4 ( F\2 (') 0 1 



<S b tS 4 JL 



<210> ^ 
ail/ 1386 
\21J/ DKA 

•.'21 Saciiharomycos t>ciyaiuis TypK;- strain i.IiS>SO 
(400> ^ 

(M:i(rl-::::U;:ll. laa.'4<:U;:il.;i i^:^:\:J.cvA.:^iM: -i.^t v*.^.^! -^t: (:aLci(:j:^(:;::rt.-i 60 

o<:tca;^:rt:^c tv^CcUitcttt atattttttt ttttsctott cctctatac;:: tacaattcac 120 

stetcuicsta ccattcsatt ca.:;aaaaacc cj^t-aotatcc ascti^cactc ttttcctaaa 180 

^^a.'jI<:Uil'j:(:a <:cia(:a(-:il..v:(: al.l.ij:lll.|.a<: L;j:<:LI.i5?*UM. .vjlaclUcl.l alUrlUccl 240 

ttctcctcc:^ atattccttc ccctci:^::?tt tttttttttt ottj^tttttc t.tc;?cacact ^00 

ao?:^tttact cttcj^tcctt ttctacccsc tc^ttcaatt ccttattatt cctttt<:v;ct ShO 

I Ircl ! Uiifi al.calcrrgc aclaacal.U. c<:<rj;(:ala<:<: <:lHilaLah:L Ic-jjl-araccl 120 

U(:,^:wl(:(r:j; ;i:iga<:(:^<:.v:l. cj^tacaaaaa I. caacUclU: .vjalc'^ccUra l.lL<:LLal.al 180 

a;?;na;?ccat cactctttt;^ ttttttcc:;'! :i;:.;;ctatatat ;Tt.atatat;^t cttctttctt ^40 

r<:l.v:(:l.a;i;:ia .via(:<:(:ari<:fi(: t.a(:|.m.l.U t:L':;la UiU<: cLacLcficac c^lLaac l.<:;ia 000 

aalt.wiaa/^jc clcl lccacl .-JiUcacacU. l.a<:l(:LLaal c'Jicrcl Lccal. ari<:l.(:U..':i(:l hbO 

ctcttgrs'taa a:it<:^:ta;^tt t:^ta:^attt ttttsstciia gsstacgccc caci;aactat 720 

a.':Uia.'4al.iia.'^ i. I lcl.<:aa l lci.l.carJiH::; l.aaUcaa.'^c (:rl(:at.::jt.1.l ccc-^^cUrlca 780 

l.:i':;l.<:<:j^aaa Ci:iaciaa.<y:aa(: t.j^l.llcl laa a<:1.aLa(:l..':^|. ^:<:g.^.•^'<:aaa(: (.(:LU.(:,vi<:{:l. 840 

cc.^st<ia;;ict ttstaaaasc ci::tt:rtatat ca^^cgcistct ttsctasca^ia aactaaaciaas *XX) 

ca^ialcgaaa :4:ii:<::v^l(:[x: aa^i^iaUall. 2^.t^aaa<:lLa^^ caUraccacc i.2J:L<:U:U:aa %0 

^i(:l.ji:l.l.a{:al ac la(:(:a<:La cc^jc U<:aa(: (:<:a.^'ciU.ac: <:(:g.'j:aL(:al.a <:a:J!al.(: t.Ui;i 1020 

sacaaataaa atttata^;as a(::tUi:ti::ag tcatactcct ctctaaacta g:^i:tcc:^v?c::t 10,^0 

cctscca:^ta atagcoi::a«::t tagaaasaaa tactaaaacaa atcagaccuic aas^^ottaa 1140 

l.<:l.(:a.':J(.a.';a trr^taacaac aa.'i'^clatrl.c l.a<:l.j^<:l.ta(: Ci;iUi(:(:(r<:;j:t. isjlacai-ct^i 1200 

a::ll.(::^l.ala(: a;iai.;jtat.t.la l.carcacvjca aciZilgacaU ;-j<:aal.l(-;^(:(: ag(:aa.v;<:ac:(: 12(j0 

(:c«s;.v:<:(rlll <:(:.t5<!<:aa;j:lg <:a<:<:gl Igcl. a;::i<:cL':i(:tat. :4:ilU:H:i<:;^ii <:.^(:<:a{:aag::J: 1320 

acgccttatt cgtatce::atc tatstti^tst sgascaaaga aiitcaccgcg ttctagcats 1380 

.^al.Url 13,^;, 

s210) 6 
(211) 30 
:2\2) DNA 

<213; Sacclwiroiiiyces <:ttr*fvisiae X2180-1A 

UOO) b 

tat^it^ tatt ataatatacs atg£i;i^;atsa 30 

^210) 7 

(211) ^0 
<212> DNA 

<213> Saccharoniycefs Ixiyaiius Ty]^ strain (-*BS380 

v400) 7 
<401> 

s;:4l.a.v;t5JLv:ia .vjl-aU'Laaca .•:?(:l.l.s^a.%;a5Jia 30 

<210> 8 
\211> 19 

(212) DNA 

\213) Saccliaroniyces <:er«vi.siae X2180-1A 

(400/ 8 
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